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I. INTRODUCTION 
. ( 18) Using the Clausius-Clapeyron equation as a base, 
log P = -~H 1 + C ( 1 ) 
2.303R T 
many investigators have tried to develop vari~tions to better 
describe both ideal and non-ideal systems. The literature 
is abundant with correlations of vapor pressure to temperature 
and associated correlations of latent heats of vaporization to 
molecular characteristics; often molecular weiqht·or carbon 
number. 
In studying various approaches to these correlations, 
( 16) 
Ibrahim and Kuloor have observed that; "In general, 
correlations that are purely theoretical are not successful, 
whereas those that are semi-empirical can predict pure compor 
latent heats of vaporization with a surprisingly good degre~ 
of accuracy." 
(40) Van Ness , in .his presentation to the Applied Thermo-
dynamic Symposium in 1967, reinforced the role of empiricism 
when he stated that ". ·• • at present no genera I I y satisfactory 
theory exists that provides a sound basis for either the pre-
diction or correlation of thermodynamic data for binary I iquid 
mixtures. Unti I such a theory appears, the incentive remains 
to de~elop empirical methods to their ultimate refi~e~ent." 
With this in mind, many interesting examples of correlations 
can be found for vapor-liquid equilibrium data and latent 
heat of vaporization data. 
Beginning with fhe boiling point as a variable, one of 
the most familiar correlations is Troutons rule: 
6H 
.v 
Soi ling PointC°K) 
= 21 cal ./mole/degree· (2) 
2 
H ~ Id b d< t3 ,S> ff . . ; t. . .h I· e ran o ered an 1mprovemen on this w en he observed 
.. 
that for unassociated I iquid·s, the entropies of vaporization 
are equal at the temperature at which their vapors .occupy equpl 
volumes. When a vapor concentration of 0.005 mole/liter is 
used, the constant is 27 • 
. . 
. Anderson(l) has fount ... J Kinney equatiori: 
. 0 B.P.C Cl 
. 1/} 
= 230.14Ctotal boiling point number) - 543 C3>. 
wel I suited to ~alculating the boiling points of perfluoroalkanes: 
. . 
The boi I ing point number. is calculated from contributions ba'sed 
on molecular structure~ 
. (39) 
. For n-paraf fins, Tettramapt;' and co-workers have 
found a ·1 inear relationship betwee~ molecular weight and 
boi I ing. point. 
!-~Molecular Weioht - 1.2471 x lO-l + 3.02008 x 10-3 Ma C4) 
.d.Boi I i ng Point 
where Ma ·is the average molecular weight over the interval. 
1 
Several direct variations on the Clausius-Clapeyron 
equation form have also been presented. 
A popular variation is the Antoine equation: 
·log P B (5) 
3 
Nakanishi< 25 > has related the coefficients of this equation 
to the carbon numbers (n) of n-paraffins by expanding them as 
power series of (n - 4). A i~ expanded to the third order while 
8 and C are expanded to the second order. The coefticients 
reported for the expansions are: 
a 
.o = 6.83029 al = ·0.015108 a2 = 0.007777 a3 = -0.001482 
bc; = 945.90 bl = 123.985 bz =-5.467 
co = 240.00 cl = ··-8.0983 c2 =0.t255 
Thi~ investigator also presents a technique for calculating an 
effective carbon number and therefor extends his equation to 
non-paraffins. 
( 10) 
·Frost and Kalkwarf have developed the fol lowing 
relationship: 
log P = A + B + C log. T + D P 
T ;=2 
{6) 
k (3,33,36,37) .Thodos and co-wor ers . have devoted a great 
deal of study to this equation ~nd have found it to accurately 
predict vapor pressures from the ·triple point to the critical 
point for saturatedand unsaturated aliphatic, aromatic, and 
naph·t_hen i c hydrocarbons. 
Correlations of one or more of the constants to molecular 
weight o~ carbon number are presented for each of the classes 
Qut there is no common correlation for the entire group of 
compounds. 
NarsimhanCZS) has used the Clausius-Clapeyron equation 
• 
in reduced form to generate an expression which has been found 
to accurately predict the vapor pressure of both polar and 
non-polar liquids. 
where 
-In P = Af(T ) 
r f r 
~= 0. t t 27 In P c 
C0.80 - Trb) 
4 
(7) 
f(T) =-(In T -.b(l/T i> - b2Ct/T2 
r r r... 4 r t ) - b 
3 
C 1/T3 - 1 ) ••• ) 
Ta 
and b .=·0.8832. 
A review of correlations involving heat of vaporization 
directly yields an even more abundant list of examples. 
Among the wel I established relationships are: 
( 18) The Haggenmacher equation: 
. 3 0.5 
.AHv = 4.576 BT2C 1 - P /Tr> 
CT + C> 2 
B and C are Antoine Constants. 
The Kistiakowsky-Fishtine equation( 8) 
~Hvb = KkC8.75 + 4.576109 Tb> 
Tb 
where K is a constant dependent on carbon number and 
k 
typ~ of motecuf e: 
t . (8) The Pitzer equa ron 
_6H = TC.45° + WA5 I) 
v v v 
( 8) . 
(9) 
( 10) 
where AS~ I and as are tabulated according to reduced 
v 
5 
temperature and I.Al, the acentric factor, is dependent on 
the reduced pressure. 
W = - I og P - 1 • 000 
r 
The Watson equation<B> which relates heat of vaporization 
at some reduced temperature to that at the reduced boiling 
point: 
~ H = .dH (1 - T )O · 38 v vb r 
1 - Trb 
( 11 ) 
The Modified Othmerca, 9 , 3 t, 32 > Method, where a reference 






w indicates water. AZ the compress i bi I i ty factor must 
be calculated or estimated from a table. 
m = d In P 
d In Pw 
The latter expression may be written 
log P = m log P + C w ( 13) 
and Othmer has related m and C to the carbon number Cn) 
for a homologous series. 
. I a 
m = b n 
C = An + B 





Constants for Othmer Equation 
Series Range b ' a A 
Normal hydrocarbons n = 5-17 0. 1852 0.785 -0.352 
Alcohols n = 2-8 0.857 0. 198 -0.344 
Acids n = 1-8 0.7105 0.411 -0.351 
A modifkation of the:watson equation has been used by 
- . 
Narsimhan( 26 ,27 , 29 ) and Bradford and Thodos< 5> to develop the 
fol lowing correlations. In this equation a hypothetical heat 
of vaporization at o°K <AH ) is defined and the Watson 
0 
equation becomes: 
AH = .AH C 1 - T ) O. 38 . 
v o r 
( 16) 
Using this expression of AH as a function of T, and the 
v r 
Clapeyron equation in reduced form, Narsimhan related AH v 
to.reduced variables alone. 
,AHv = 1.987Tc Cln Pc)(l - Tr) 
(1.963 - 2.46 Trb> 
whereAH0 = RTcln Pc. 
( 17) 
Narsimhan also developed an expression for AH0 as a function 
of critical volume: 
(18) 
where 0.... is a constant . 
. He;zog's constant, (a),. is equal to 3.34 for compounds 





and 2.92 for al I others. 
K is the constant for the Katayama modification of 
Eotvo's equation: 
d = density 
r = surface tension 
M = molecular weight 
Bradford and Thodos determined the coefficients of 
the Frost and Kalkwarf equation (6) for a large number. of 
hydrocarbons, calculated .AHv; and plotting log AHv vs. 
log(l-T ) successfully generated ~he Watson equation (16) r . 
w i_th a~ exponen.t of 0. 39 •. 
"They further demonstrated that·, ·for hydrocarbons: 
AH = 800 MO. 72 
0 
( 19 ). 
Kuloo~ and co-workers<l6, 4l> haVe devel6ped relation-
ships of AHv ·at.th~ boiling point both to r~duced varlables 
and to molecular weight • 
.AH~b = 4.7Tc Cl - Prb> 0 •69 log Prb (20) 
C 1 - 1 /T rb > 
and ~ H = C · C ca .1 I g > 
vb ~ ( 21 » 
7 
where the constants C and n are determ i n·ed for each homo I ogous 
·series •. <Table 2) 
TABLE 2 








































In his study of normal paraffins, Nagata<24> related 
heat of vaporization to carbon number. 
8 
. log CAHvn - AHvK> = 4.9331 - 2.2189 0.33 n (22) 
Unfortunately his definition of AHvK is not clear. 
·Other correlations involving reduced variables have 
been developed by Bondi and Simkin< 4>, Chen< 6>, Graue, Berry, 
and Sage<ll), and Kunte and Doraiswamy<l 9 >, but they are 
quite simi tar to approaches which have already been discussed 
and no attempts were made to involve molecular properties. 
Correlations to other molecular properties include: 
Desai's< 7> correlation·to density; 
AH = KCO - d) 7! 5 
v 
D = liquid density 
d = vapor density 
K = constant 
(23) 
and Wrig~t's< 42 > simi tar work which involves molecular 
weight; 
4 H (. 8~ ( L] CD - d > 
v M 
where L has been tabulated for many compounds. 
"Lastly, Ogden and Lielmezs< 3o> related AH at the 
v . 
boiling point to Altenburg's Quadratic Mean Radius: 
where 
X = R2" /a? 
V I 
a? = distance between molecules 
I 
R~ - quadratic mean radius 
q and b are constants. 
(24) 
(25) 
Using the pub I ished values for R2 and a?, the authors 
V I 
determined the fol lowing values for q and b which are given 
in Table 3. 
TABLE.3 
Ogden-Lielmezs Equation Constants 
Homologous Seri es q b 
n-alkanes 5.935 0.467· 
Cyc.( i c a I kanes 7. 158 0.279 
Benzenes 7.801 0.261 
A I kane isomers · 6.331 0.489 
From the· examples which have been cited, it is obvious 
that many correlations exist which accurately predict heats 
of vaporization and describe P-T behavior under specific 
9 
circumstan.ces. However, a shortcoming of many of these 
correlations is their I imited application to only certain 
classes of compounds. 
All of the equations suffer from one -or more Df the 
fol lowing restrictions: 
10 
- apply to a l_imited class of compounds which demonstrate 
near ideal.behavior (hydrocarbons). 
if applicable to a wider range of compounds, require 
unique constants .for each homologous series which bear no 
relation to the homologous series. 
- require prior knowledge of specific molecular pro-
perties which may not be readily avai I able or calculable 
(Tc, Pc, -D, d , • . • etc. ) 
- are too complex to be easily handled. 
Preston and Prausnitz< 43 > .pub I ished a method for determining 
Henry's law constants from a reduced empirical equation of state 
which accurately predicts the variation of Henry's law constant 
with temperature for the substances studied. Unfortunately, 
this.work was published too late to be considered in 0ur work. 
I I • OBJECT I VE 
In an attempt to develop a simplified and more generally 
applicable correlation of heat of vaporization, a new term, . 
idealized heat of vapo~ization .CAH0 >, is defined. 
The idealized heat of vaporization is calculated from 
the Clausius-Clapeyron equation (1) using vapor pr.essures 
which reflect the behavior of the molecule in question in 
the infinitely dilute state in a non-polar solvent. 
To put~H0 into perspective with the regular heat of 
vapo~ization C6H), consider the following schematic for the 
vaporization of ethanol CEtOH). 
wher.e 
. We see here 
EtOHg,O 
T llH = .AH0 
EtOHL.O 
g - gas 
L - Ii quid 
· 1 - pure state 
0 - infinite dilution for solutes or zero 
pressure for gases 
AH°° - heat of di I ut ion from the 
s infinitely di lute state 
Ll II, - ..}#///,... J: Tlf-"M$p /V I:> /.J-
that 
pure to the 
This wi I I be discussed in mor~ detai I in Section V. 
The Qbject of this thesis is to·develop the necessary 
procedures ~o calculate the idealized heat of vaporization, 
11 
CAH0 >, express its correlation to molecular weight, CM>, 
and compare this to a similar correlation for regular heats 
of vaporization. 
To this end seventeen compounds of various molecular 




We wi I I determine AH0 by applying the Clausius-Clapeyron 
equation to the infinitely di lute solute. Con~ider Figure 1, 







Henry's law, which is obeyed by +he infinitely di lute solution is 
(27) 
0 0 At x2 = 1, p2 = p and p = k. 2 2 H Thus kH can be interpreted as 
the vapor pressure the solute would have if, when pure, its 
molecules had the same liquid state environment as in the 
infinitely di lute solution. Application of the Clausius-
Clapeyron equation to p~ gives the desired AH0 
d In o = .6Hq 
__ ...... P.,...2 --
dT RT2 
. This wi I I be explained in more detai I later. 
Curve Fitting 
To determine the partial pressure of a molecule in the 
0 infinite I y di I ute state in a non po I ar so I vent, ( p2.), it is 
(28) 
14 
necessary to determine the relationship between partial 
pressure of the solute and the mole fraction of the solute 
in the liquid, p2 = f(x ). The slope of this relationship 21 
at infinite dilution 
then gives the desired information. 
Since no general relationship for fCx21 > is available, 
an nth order power series of x21 has been used to estimate 
the function. 
Differentiating (29) gives 
from which 
I i m /dp2 \ a - k = o 
xzj->o\'dx21 f 1 - H Pz 
na x n-l 
n 21 
Similar use of the polynomial power series has been 
. . (21 23 38) 
sucessful ly made by many 1nvest1gators ' ' 
Li(20) has.shown that The application of any available 
boundary conditions during the power series determination 
greatly incre~ses the accuracy of the -0veral I func~ion 
. ~a.x21n>. 
n I . 





the partial pres~~re·o! the solute, Cp~>,. is necessarily 
zero when its mole fraction in_ the so.I vent, cx21 ), is zero. * / 
The function p2 = fCx21 >-must therefore pass.through the origin • 
. The general form for the powe·r series is given by C33> 
n, ·n 
Pz = .:ff..Ja x21 · > = 
n=O I"\ 




The coefficients- of the power series were calculated using 
the prlnciple of least squares: 
. For i I lustration, consider a power series simi tar to C29l." 
In general terms 
Yi.:: fC)(1> 
where i = i th po_i nt pair. 
n n =~ax 
-=--.:; n 
n:; 1 
The ~r-ror, C ~ > , . in y. is the difference between the 
. I 
calculated.value ~nd the observ~d value. 
£ . = "f ( x. ) . - y . 
I· I I 
The square 6f this error is: 
E~= 
I 
f2Cx.> - 2y.fC~ ) + y? 
I I i I 
l 
This may be calculated for each observed point and summed. 
. . 
L£_? =£/ex.> -2,i'y.r;Cx.>l +£;;. ~ ~I • I . IL'._ 1'J I 
I . . I . I . 
.) 
The pri~ciple of least squares states that the best _fit· 
to the. I ocus of points, is obtained ·when :{£~ · ! s m i.n i mi zed. 






The partial derivative of (38) with respect to.each of 
• 
the unknown coe!ficients, <an), is thereby determined and set 
equal to zero. 
n 
n=l 
This group of equations may then be· soived simultaneously to 
give the values of each·a • 
n 
(39) 
Using matrix notation~ these calculations can be simplified: 
Let 
. y = 
Yi 





·2 x3 m Xz Xz 2 x2 
• 
x = . . . . . 
2 3 xm 
xi x. x. . 
I I . I 







x3 3 x? 1 x2 .••• I 
. 
X' = transpose of x =. ..... 




w·here m = maximum order of the power series. 
The least squares solution becomes 
A = CX'X)-1 X'Y 
CX'X)-l is the in~erse of CX'X). 
1 7 
( 40) 
The variance in each coefficient may be found by calculating 
the matrix 
''f 
s =·(CY'Y) - <A'X'>Y] (41) * degrees of freedom 
[ ~(,'4~~ ~vt-] (\: .. s )'. - ~ (''1..'i/' , 





are each the variance of their respective coefficient a 1, 
The standard error for each coefficient is the square root 
of its variance. 
CT;n =rs:; 
The standard error of the totar estimate is given by: 





where N = number of points. 
The Student's t test can be used to establish the confidence 
in each coefficient. In this case 
(44) 
To solve the matrix equations for the power series, 
(3Qj and (34~, two computer programs have been written in APL 
language and are shown in Appendix 3. 
,The programs are conversational in nature and are 
suitable to be executed with a remote time sharing terminal. 
In addition to solving the equations, the programs wi II re-
calculate the data, show the difference between the observed 
and calculated points, and show a plot of the observed and 
calculated Cx,y> points. 
The programming was simplified by using sub-programs 
avai I able in the system for matrix inversion, data tabulation, 
.and p I otti ng. 
The program for determining the coefficients of a power 
series without a constant is labeled FITTING and coded f-Y\RRYFIT. 
The program for determining the coefficients of a power 
series with a constant is labeled THERNOFIT and is also 
coded HARRYFIT. This latter program also integrates the 
power series and eva I uates the i ntegra I f ram x = 0 to x = 1 •. 
The need for THERMOFIT wi II be shown later. 
In both of these programs the order of the equation 
· must be specified and is I i mi ted on I y by the core capacity of 
the computer •. In se I ect i ng the order of the equation to best 
represent the data, the fol lowing principles were found to 
give the best results: 
- use minimum number of terms where al I coefficients 
19 
have greater than 95.0% ccnf idence. C t approximately 
equal to 2.00, with the degrees of freedom involved 
here) 
t values appear in descending order. .,/"' 
- values for first order coefficient (slope at x = 0) 
and intercept are reasonable when compared to plot. 
An example of the output from these programs is also in 
Appendix 2. APL programs for calculating partial pressure 
/ 
of .solute Cp2 >, activity coefficient of solvent <¥;>, activity 
coefficient of solute <o2 >, and logC12/ J;'>, entitled CONVERT 
and THERMO, a re inc I uded in Appendix 2 •. 
Thermodynamic Consistency 
In order to establish confidence that the data used in 
this thesis were accurately obtained by the original investi-
gators, the Redlich-Kister test for thermodynamic consist-
ency(lZ, t 7 , 34 , 35 > was applied to al I systems. The test is 
based on the Gibbs-Duhem expression for excess free energy and 
def in~s· as the necessary condition for thermodynamic consistency 
for isothermal systems: 
I 
Ji. og C lz! f,) dx21 = 0 
(I 




x = mole fraction vapor 
v .. 
x =mole fraction liquid 
p12 = total pressure 
p0 = pressure at x21 ·= 
(Where p0 was not given in the data, it was estimated graph-
ically from a_ plot of .p 1i vs. x21 > 
Figure 2 shows the typical form of a plot when equation 
C45> is applied to good data. 







Equation (45) is satisfied when the ratio of the positive 
io 
and negative areas under the curve.is 1, thus making the value 
of the total integral zero. ( 17) . . Jaques has graph1cai1y 
integrated the reference system, isopropyl alcohol/benzene at 
45°c and reports a ratio of 1.01 as being a satisfa~tory 
value for·th~rmodynamic consistency. 
The problem now presented is one of establishing the 
relationship 
(4 7) 
and int~grating this relationship over the tnter~al zero. to one. 
I 21 
= ( og C ¥.2/ ( ) dx JI . 1 21 
0 
(48) 
Using the curve fitting principles outlined in the previous 
section, a power series in x21 can again be used to determine 
fC x21 ) in ( 47J . App I y i ng (30) to C 47) gives 
( 49) 
S"ince no boundary conditions are known (49) can not be 





from x = 0 to x = 1. 
I I 
J1og C J21 '1) dx =}ca + alx21 + 
0 . {) 0 
= a x + 2 alx21 + 0 
= a 
0 
standard error of this 
this to equation (50), 
I 
2 












J1ogcf2!X,> dx = }cf. c x > ± 0- t > dx 01 es / 0 
2 
= J f(x) dx ± }r::tdx 
c 0 es 
I I 
=Jc f (x)) dx ± {;;t fax 
()/ .() 
=fcf(x))dx ± a;;t 
0 
2 
where f (x) = a
0 
+ a 1x21 
+ a2x21 
0 
••• ) dx 




The standard error of the estimate, (equation (49 >, is there-
for the standard efror of the integr~I~ (equation 50), over 
the range discussed. 
Fitting the data of Jaques(lJ) to an ejghth order 
polynomial gives 
with a standard error of ±0.0005. With this reference as 
a guide, systems· where the value of the integral was signi-
. :22 
ficantly greater than ±0.0_1 were consider:ed not to be thermo-
dynamically consistent. Data which did not meet this test 
Nere ignored in this work. 
23 
IV. HENRY'S LA\'/ CONSTANT 
The· data studied in this work are al I binary systems 
with a non-polar solvent. The principle solvent used was 
benzene, but in order to involve a greater number of compounds, 
systems with cyclohexane and carbon tetrachloride solvents 
were used. Al I data were taken from the literature and are 
cited in Appendix 1. 
From these isothermal vapor-liquid equilibrium studies, 
three pieces of data are,needed and are generally available 
over.the whole concentration range: 
- total pressure Cp 12 > 
mole fraction solute in the I i q u i d C x2 I ) 
mole fraction solute in the vapor Cx2v> 
Other necessary data can now be calculpted: 
- activity coefficient for solute (dz) and solvent <'1> 
which are needed in equation C46) for testing thermo-
dynamic consistency 
- partial pressure of solute Cp2> 
(52) 
Henry's Law states that in dilute solutions, the vapor 
pressure of a component is proportional to its m~le fractionCtB>. 
(53) 
If the behavior demonstrated by the dilute state continued 
through finite concentrations to the pure state Cx2 = 1), it 
would fol low Henry's Law and the vapor pressure of the pure 
0 
component would be Henry's Law constant, kH. 
Section I I I. 
This was shown in 
The p2 vs. x21 curve can be described by a power series 
in x21 • In this case equation (34) would be used: 
P - a x + a x 2 + a x 
3 
2 - 1 21 2 21 3 21 ... 
The initial constant term is omitted since we have a boundary 
condition where p2 must be zero when x21 is zero. _After the 
constants are determined according to the procedures in 
Section I I 1, the equation may be differentiated and evaluated 
at x21 = 0 to give: 
d f(x) 
dx 
lim dfCx) =a 1 =k=p0 
x21 o dx 
F!om equation (29), this a 1 is the kH of Henry's law and 
reflects molecular behavior in the infinitely di lute state 
projected to the pure state. 
Methods for determining the standard error in this 
coefficient have already been discussed in Section I I I. 
0 
The values of the Henry's law constants kH = p2 are 





V. IDEALIZED HEAT OF VAPORIZATION 
From the schematic for the vaporization of ethanol pr~sented 
in section II we see that 
The enthalpy of diluttng a gas from the oure state to the 
infinitely di lute state is given by 
AJ. T = -1 ~~H ) 
· . . c dP T. 
P. 
where c is the Joule Thomson coeff icient<18) •. 
p 
Assuming c and~.T. to be constant and integrating, we have p 
therefore have 
.• 
AHT. = -c i. · Ae -;t O p l"J. T •.. 
AH0 =.AH .. _ .AH00 . 
. . v . s 
J 
for sma I I · P. We 
To understand .1H0 more fu 11 y,. consider what happens when a 
solute molecule is·vaporized from a solution .. 
}n order for a molecule to move from the liquid t? the 
vapor state it must attain an adequat~ increment of kinetic 
energy and it must overcome the attraction of surrounding 
I i quid mo I ecu I es. The energy required for this is ·the heat 
of vaporizatron. The kinetic energy term .is mass dependent and 
thus should correlate with molecular weight. By keeping the. 
surrounding. molecular environment the same the second effect 
should be constant. An ideal heat of vaporization under these 
. . 
· c6nditions ~ould pe expected to correlate wel I wlth mol~cular 
weights, a correlation noj" found with heats of vapo"rization 
26 
of the pure substances. The infinite I y di I ute state in a non-
polar solvent is one in which the molecular environment of a 
solute molecule is constant, hence solute heats of vaporization 
under these conditions are expected to correlate wel I with 
molecutar weight. 
In section IV we found k and interpreted it as vapor 
H 
pressure, p~, the solute would have if it had the same 
molecular environment when pure as in the infinitely di lute 
.. 
solution. Heats of vaporization calculated from these values 
of Pz ?Y means of the Clausius-Clapeyron equation 
log· p~ = .AH~ • 1 + C 
2.303 R T 
(56) 
would fulfi I I the requirements for an ideal heat of vaporization 
that would be expected to show a correlation with molecular 
weight. 
0 Figures 3 - 18 show plots of log p2 versus 1/T for the 
systems I i sted in Tab I e 4. The va I ues of AH~ determined 
from these plots are·given in Table 5 and compared there with 
the standard heat of vaoorization. 
'Yi· 
.TABLE 4 THERMODYNAMIC 
CONSISTENCY 
SYSTEM M.W. r0c po A)' 
component 2/component 2 
Methyl Alcohol/Benzene 32 35 2654.9 0. 1085 
40 2591.0 0. 1961 
55 5636.4 0.0759 
Ethyl Alcohol/Benzene 46 40 1468.7 -0. 0116 
50 2347.2 -0.o116 
.Ethyl Alcohol/Cyclohexane 46 10 496.6 -0.0073 
20 823.8 0.0105 
25 860.1 -0.0663 
30 1409.9 0.0253 
Butyl Alcohol/Benzene 74 25 29.8 -0.5561 
45 215~0 -0.3220 
lsopropyl Alcohol/Benzene 66 25 296.6 0.0376 
45 1075.9 0.0395 
Fluorobenzene/Cyclohexane 96 50 382.0 -0.0010 
60 529.6 0.0127 
70 740.2 0.0059 
Cyclohexane/Benzene 84 40 294.7 0.0065 
70 857.9 0.0113 
Chloroform/Carbon ietrachloride 119 40 416. 1 -0.0049 
55 692.9 -0.0049 
Carbon Tetrachloride/Benzene 153 40 237.9 0.0008 
40 246. 1 -0.3405 
70 680.5 -0.0014 
Ethyl Ether/Benzene 74 20 1126. 7 0.0484 
35 1949.2 0.0316 
Methane/Benzene 16 40 6627.5 -0.4780 
60 7392.5 -0.3629 
80 7056.3 -1. 4621 
100 9200.5 -0.6211 
120 10636. 1 -0.8730 
150 8407.7 -0.4680' 
Propane/Benzene 44 38 31512.6 0.7158 
71 49741. 1 -0.2230 
104 56932.5 -0.4445 
138 71315.0 0.6216 
171 90916.6 -88.6252 
204 90831.8 -4. 1790 
Heptane/Benzene 100 60 371 .2 0.0199 
80 _702.3 o.0316 
28 
TABLE 4 (continued) THERMODYNAMIC 
T0 c 
CONSISTENCY 
SYSTEM M.W. pO Ay 
component" 2/componen~ 2 
Octane/Benzene 114 55. 111 • 3 0.0007 
65 150.6 0.0019 
75 194.7 0.0128 
Toluene/Benzene 92 120 973.4 -29.7654 
160 4399.6 o. 1109 
200 ·1488.l 0.0300 
240 12943.6 0.0469 
.280. 32717 .4 o. 1334 
Tetraethyl~ilane/Benzene 144 20 10.42 o.0·191 
. . 
35 19. 19 0.0058 
50 35.89 0.0061 
Ethylene.Dichloride/Benzene 99 20 374.3 0.1348. 
45 •244.2 0.0054 
70 542.6 0.0024 
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2.9 3.0 3.1 3.2 3.3 3.4 3.5 
TK-l xl0-3 
TABLE 5 
* SOLUTE SOLVENT M.W. IDEALIZED STANDARD 
6H0 AH 
KCal/mole KCal/mole 
Methane Benzene 16 .1. 25 2.06 
Methanol " 32 7.50 8.94 @ 25°c 
Propane " 44 2.25 4.88 
Ethanol " 46 9.40 10 j 11 @ 25°C 
lsopropanol " 66 12. 14 10,85 @ 25°c 
Butanol " 74 18.61 12.52 @ 25°c 
Ethyl Ether II 74 6.56 6.65 
**Cyclohexane " 84 7.58 7.87 
Toluene 
·" 92 6.63 9.05 
**Ethylene dichloride " 99 6.94 7.9 
**Heptane " 100 7.41 8.72 
**Octane " 114 6.32 9.89 
**Tctraethylsi lane II 144 7.74 
**Carbon tetrachloride II 154-.. 7.46 7. 19 
**Ethanol Cyclohexane 46 8.59 1o,11 
**Fluorobenzene " 96 7.23 
**Chloroform Carbon tetrachloride 119 6.95 7.94 
*Timmermann , J., Physico-Chemical Constants of Pure Orqanic Compounds, 
Elsevier Pub I ishing Company(New York), 1950. 
Polak, J. and Benson, G.C., Journal of Chemical Thermodynamics, 2_, 235(1971) 




VI. CORRELATIO~J TO ~iOLECULAR \<!EIGHT 
As Indicated in.Table 5, only nfne of the systems conform 
to the "requirements for thermodynamic consistency out I ined i"n 
Section I I I. Only those data could therefor be considered 
for correlation of .t.i.H0 to molecular weight. 
Among the data considered to be acceptable for correlation 
. 
to molecular weight is one system from the faml ly of alcohols. 
The ~H0 from this binary system, Ethanol/Cyclohexane, seems. 
to separate itself from those of the other eight systems. 
Tha separation is more evident when the additional data from 
the family of alcohols which did not meet the test for 




one reliable value for llH in the alcohol fami.fy, no correlation 
to molecular weight can be made for thi~ family. 
Among the remaining eight va I ues for AH0 , there are no 
.obvious farni ly separations. These values were therefor correlated 
to mol~cu(ar weight as a single group. 
Two least squares. correlations were made, a linear fit 
and a log-log fit, with the fol lowing results: 
~Ho = 0.0034 M + 6. 81 (57) 
and 
I og Ai-i° = O • O 3 5 7 I og t·1 + O • 7 8 4 (58) 
Converting equation (58), we have 
,6Ho = 6 • 08 M0.0357 (59) 


























. . ( 16) 
The log-log fit rs the form uied by Ibrahim and Kuloor 
and is represented by equation (21). 
-n 
= CM 
Since their AHvb is expressed in cal/g, it is necessary-to 
multiply by M to convert to cal/mole. The result is 
.AH = CM(l-n) 
.. vb 
Since n <1, the value of the exponent is always positive, 
thus assuring that .AH increases as M increases. 
For reference, the same least squares fits were made for 
the corresponding standard 4H values f~r the pure substance marked 
with asterisks in Table 5, with the fol lowing results. 
4 H = -0. 0116 M + 9 • 5 5 (60) 
and 
l~g 4H = -0. 145 log M + 1.209 (61 '> 
Converting equation (61) we have 
,AH = 16.2 M-o. l 45 (62) 
These fits are shown in Figures 21 and 22 respectively. 
. . 
Since Ibrahim and Kuloor's correlation deals only with homologous 
series groupings, least squares fits were also made for the standard 
) AH for the pure substance of a series of hydrocarbons. The data are 
. listed in Table 6 and the following are the results of the fittJng: 
AH = 0.0653 M +· 1.31 (63) 
and 
9 • 5 f:' T·- I -
9. 1 
8 .. 7 rT:·: I '··1 ·. · 1· ·-!I':: I' ''LI ::111:ir11 :1 1 1 Ii! rnr:: ! ! I:! r: 1:-:r II !I!: lfR:-k.W.1 fHTTTI :+w-++++ 









1.96 2.0 2. 04 ~1 (Og I' 2.08 
2. 12 2. 16 ? -~ 
-·-J 
Table 6 
AH for Homologous Series of Hydrocarbons 
Hydrocarbon M AH Kcal/mole 
Methane 16 2.03 
Propane 44 4.48 
Butane 58 5.34 
Pentane 72 6. 15 
Hexane 86 6.72 
Heptane 100 7.70 
Source: Timmerman, J., Physico-Chemical 
Constants of Pure Oraanic Compounds, 




. 1094.H = 0.719 log M - 0.549 (64) 
Converting ~quation (64) we have 
AH = 0.282 MO. 719 (65) 
These fits are shown in Figures 23 and 24. 
Standard Error is de1ined as 
()"= 
1AH _AH )2 
\Q obs Q ca I c 
n n = # of data points 
and has been calculated for each fit. 
Table 7 ·summarizes Standard Error for the correlations 
developed here relating~H and h,H0 to M as wel I as for those 
·reference correlations mentioned in Section· I which utilize 
molecular weight as an i~dependent variable.· 
The accuracy of the correlations developed in this work 
fal I short of that determined from Kuloor's equation applied to a 
~omologous series of pure hydrocarbons. It is well, however, to 
note.that Kuloor's equation requires the tabulation of values for C 
and ~-for every family of co~pounds considered while our correlations 
. . 0 
involving 4~ are based on a variety of compounds from different 
fami I ies with alcohols being the only exclusion. It is unfortunate 
that the I imited amount of data avai I able for this work prevented 
0 
a more thorough study of the influence of family groupings on AH • 
A promising note is the increase in accuracy of the correlations 
involving 6,H0 ~quations (57) and (59>) over those involving .A.H 
G·quations (60Land (62>). A 50% reduction in Standard Error 
certainly adds confidence to our hypothesis that a molecule in the 
• infinitely d.i lute state in a non-polar solvent wi I I demonstrate 
more regular behavior than when it is in the pure state. 












Correlation Equation II Source Standard Error 
Hypothetical Heat of Vaporization 
AH0 = 0.0034 M + 6.81 (57) 
AH0 = 6 .08 Mo.0357 (59) 
Standard Heat of Vaporization for pure substances 
<Same systems as correlated above) 
AH= -0.0116 M + 9.55 







Standard Heat of Vaporization for pure hydrocarbons 
AH= 0.0653 M + 1.31 
AH = 0.282. MO. 719 
Literature cited 
AH = CM-n Ccal/g) 
L1H = 
·\) L CD - d) M 
AHV = mtHvw AZ) 
. llZw T 
(63) 




K I ( 16) u oor 






0. 14 @ hH = 7. 00 
not avai I able 
0.56@ 6H = 7.00 
.57 
The correlations of AH to M exhibit negative slopes indicat_ing 
an unexpected inverse relationship between the variables. The 
0 
positive srope of theAH correlations to M show· the expected 
relationship betw~en the variables. 
There is no significant difference between the accuracy of 
the I inear correlation of AH0 (equation (57>) and that of the 
logar}thmic correlation 6f ~H0 {equation (591) to molecular weight. 
However if AH0 is directly related to molecular weight, one would 
expecf 4H0 to approach zero as M approached zero. This is predicted 
only by the logarithmic correlation of.equation (59) •. 
58 
VI I I • SUi'-1MARY 
Beginning with the Clausius Clapeyron equation, correlations 
of pressure to temperature and heat of vaporization to molecular 
properties are reviewed. 
All correlations of heat of vaporization to molecular 
properties are either limited in scope of application or too 
comp I icated to be easily handled without computer facilities. 
The idea I i zed heat of vaporization, AJ-i°, is defined as 
being the heat of vaporization calculated from the Clausius-
Clapeyron equation using a hypothetical vapor pressure which 
reflects the behavior of the component at infinite dilution 
in a non-polar solvent. 
A method has been developed to obtain the limiting 
slope of a smooth curve through a series of experimental 
points, a problem frequently encountered. 
Idealized heats of vaporization are calculated for 
compounds representing several chemical classes. With the 
exclusion of alcohols, the fol lowing linear and logarithmic 
0 
correlations of .6.H to molecular weight are shown to have a 
signif •cantly lower Standard Error than similar correlations 
using standard heats of vaporization for the pure substances. 
6H0 = 0.0034 M + 6.81 
AHO = 6.08 M0.0357 
Computer programs for conducting the necessary calculations 
and curve fitting are presented. 
SYME30LS 
Unless otherwise noted in the text, the symbols used 




- n coeff1c1ent of a power series 
- thermodynamic consistency constant 







heat of vaporization 
- idealized heat of vaporization 
- Henry's law constant 
- molecular weight 
- carbon number 
- vapor pressure of pure component 
- hypothetical vapor pressure of pure component 
- total vapor pressure of a binary system 
- partial pressure of solute in a binary system 
- partial pressure of solvent in a binary system 
- hypothetical partial pressure of solute in a -
binary system 
- gas law constant 
- temperature 
- degrees Centigrade 
- degrees Kelvin 
- volume 
- mole fraction solute in I iqu id 
- mole fraction solute in vapor 
- compressibi I ity factor 
- activity coefficient of solvent 
- activity coefficient of solute 
- Standard Error 
Oa 
n 
- standard error of the a 
n power series 
coefficient of a 
rest 
- standard error of the power series estimate 
Subscripts 
b 
- bo i I i ng point 
c 
- critical variable 
- I iqu id 
0 







- idealized or hypothetical state 
Appendix 
Data 
System: Methyl Alcohol/Benzene T= 35°C. 
Reference:· Scatchard G.,Wood S.E. ,Mochel J.M.:J.Am.Chem.Soc. 
68, 1960( 1946) 
P12 X21 x2v P2 
203.29 0.0242 0.2733 55.5592 
211.10 0.0254 0.3128 66.0321 
274.25 0. 1302 0.4858 133.2306 
288.47 o. 3107 0.5304 153.0045 
292.50 0.4989 0.5546 162.2205 
292.70 0.5191 0.5571 163.0632 
292.49 0.6305 0.5790 169.3517 
283.58 0.7965 0.6421 182.0867 
255.82 0.9197 0.7688 196.6744 




)2 Ii logC'21/i> 
11. 0910 0.8053 1. 1390 
12.5589 0.7917 1. 2004 
4.9434 0.8624 0.7583 
2.3790 1. 0454 0.3571 
1 • 5708 1. 3829 0.0553 
1 • 5175 1 • 4339 0.0246 
1.2976 1. 7726 -0.1355 
1. 1044 2.6529 -0.3806 
1.0331 3.9179 -0.5789 
t 
1 2654.8600 
2 -18901. 7789 
3 65541. 73t38 
4 ·-115711.4593 














p2 !CALC. DIF. 
54.0680 1.4912 








Degrees of Freedom= 4 
Confidence in First Term= 99.5%+ 
Confidence in Last Term = 95.0%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
-n a STD. t logCJ21 /;_>CAL. 
n ERROR 
0 1. 2618 0.0249 50.6378 L 1630 
1 -4. 1996 0.3219 -13.0471 1. 1583 
2 4.8815 0.8615 5.6663 0.7918 
3 -2.1228 0.6039 -4.5084 0.3466 
. 0.0435 
Degrees of Freedom= 5 0.0163 
Integral at X=l: 0. 1085 -0. 1279 
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- -I I 
·p""'> H-JSC.i3 •u ,::J-:1'.=fn:--1'>1 
System: Methyl Alchol/Benzene T= 40°C. 
Reference:· Lee s',c.; J. Phys. Chem. 35,3558( 1931) 
P12 x21 x2v . P2 (2 i1 I og <i;_I /,) 
349.00 o. 1410 0.5070 176.9430 4.3348 0.6070 0.8538 
356.60 0.2270 0.5270 187.9282 2.8597 0,6612 0.6360 
362.50 0.3040 0.5310 192.4875 2.1872 0.7402 0.4705 
364.20 0.4020 0.5400 196.6680 1.6819 0.8490 0.2990 
365-. 60 0.4680 0.5430 198.5208 1. 4652 0.9517 0. 1874 
366.00 0.5520 0.5480 200.5680 1.2551 1. 1190 0,0498 
366.20 0.6430 0.5660 207.2692 1. 1135 1.3490 -0.0834 
362.50 0.7020 0.5800 210.2500 1 .0345 1.5482 -0.1751 
357. 50. 0.7500 0.5780 206.6350 0.9517 1.8287 -0.2836 
345.20 0.8340 0 ,6410 221.2732 0.9165 2.2623 -0.3924 
334.00 0.8780 0.6700 223.7800 0.8804 2.7377 -0.4927 
325.20 0.8960 o. 7230 235. 1196 0.9064 2.6247 -0.4618 
322.50 0~9150 0.7530 242.8425 0.9168 2.8398 -0.4910 
PARTIAL. PRESSURE CURVE FITTING: 
n a 
n 




5 34238. 1899 





13793. 8·21 s 
12723.8860 
4477.0599 








~onf idence in First Term:· 99.5%+ 
Confidence in Last Term: ·95.0%+ 




191 •. 8336 0 .6539 
19tJ.3977 2.2703 










THERMODYNAM.1 C CONSISTENCY CURVE FITTING: , 
n a STD. t log<f/ ;;)C~L ·,OIF. n ERROR 
0 1.4254 0.,1033 13.8046 0.8570 -0.0032 
1 -5.2135 1.0766 -4.8428 0.6295 0.0064 
2 9.9706 3.6594 2.7246 0.4702 0.0003 
3 -+1,9767 4.9701 .-2.4097 0.2997 -0.0007 
4 5.2405 2.3321 2.2472 0.1930 -0.0056 
0.0577 -0.0079 
Degrees of Freedom: 8 -0.0927 0.0094 
Integral at X=l: o. 1961 -0. 1916 0:0165 










System: Methyl Alcohol/Benzene T= 55°c. 
Reference: .Scatc_hard G;,Wood S. E. ,Moc he I J.M.:J. Am. Chem. Soc. 
68, 1960( 1946) 
P12 X21 x2v P2 r2 }1 log( J2lJ1> 
' 465.84 0.0304 0.3019 140.6371 8. 1162 0.7800 1 • 0173 
527. 12 0.0493 0.4051 213.5363 7.5989 0.7671 0.9959 
597.48 o. 1031 0.4841 289.2401 4.9218 0.7992 0.7894 
664.24 0.3297 0.5540 367.9890 1.9581 1. 0278 0.2799 
675.62 0.4874 0.5845 394.8999 1 • 4214 1.2736 0.0477 
675.99 0.4984 0.5858 395.9949 1. 3939 1 .2981 0.0309 
678.44 0.6076 0.6078 412.3558 1. 1906 1. 5770 -0. 1220 
664.91 0.7896 0.6716 446.5536 0.9922 2.4135 -0.3861 
622 .• 29 0.9014 0.7697 478.9766 0.9322 3.3802 -0.5594 
PARTIAL PRE?SURE CURVE FITTING: 
n - a n 
1 5636.3847 
2 -37673.6786 
3 122921 • 4285 
4 -211109. 6170 
















Degrees of Freedom= 4 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 97.5%+ 










-THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a_ . SD. ERR. t I og fJ2/J'i> CAL. DIF. 
n 
0 1.1378 0.0167 68.0293 1. 0314 -0.0142 
1 -3.6144 0.2280 -15.8542 0.9687 0.0272 
2 3.8317 .0.6155 6.2253 0.8036 -0.0141 
3-2.1280• 0.4349 ·-4.8926 0.2864 -0.0065 
0.0400 0.0077 
Degrees of Freedom= 5 0.0247 0.0062 
Integral at x= 1 : 0.0759 -0. 1210 -0.0010 
Error in I nt~gr:-a I: 0,0127 -0.3748 -0.0113 
-0.5654 ·0.0060 
T = 55°c -
Xzf 
Methyl .Alcohol/Benzene T = 55°c 
,2t--~----....... "-""-~·~-+--~ ...... ~-~~-'-~-i-~-+~--i~~'--~l--~+-'---1-"'--~+--~~-1-~-+'--'-'-+'--~L.;_.,;__l.....J-l.~~..;--'-~-~-'-~-!----+-'---! 
l(tJ/ tl ~ 
• 
System: Ethyl Al~obol'l9enzene T= 4o0 c. 
Reference:. · Udovenko. & Fatkou I i na, 1952: Physico-Chemical Constants 
of Binary Systems,Timmerman 
P12 X21 X2v P2 J2 Yi I og ( .f2/1l ) 
134.40 1. 0000 1 .0000 134.4000 1.0000 1. 0000 0.0000 
145.60 0.9870 0.9120 132.7872 1.0010 5.3624 -0.7289 
169.50 0.9430 0.7470 126~6165 0.9990 4.0933 -0.6125 
196.30 0.8800 0.6050 118.7615 1 • 004 1 3.5155 -0.5442 
219·. 40 0.8020 0.5070 111.2358 1 .0320 2.9722 -0.4594 
237.30 0.7020 0.4400 104 .4120 1. 1067 2.4262 -0.3409 
245.70 0.5920 0.4050 99.5085 1 .2507 1.9495 -0. 1928 
248.80 0.4900 0.3840 95.5392 1. 4507 1.6350 -0.0519 
252.30 0.3780 0.3620 91. 3326 1. 7978 1. 4080 0. 1061 
249. 10 0.2040 0.3320 82.7012 3.0164 1 • 1373 0.4236 
239.80 0.0950 0.2800 67.1440 5.2588 1. 0380 0.7047 
208.40 0.0200 0. 1450 30.2180 11. 2418 0.9892 1 • 0555 
183.80 0.0000 0.0000 0.0000 1 .0000 1 .0000 0.0000 
PARTIAl PRESSURE CURVE FITTING: 
n a ·. ::··· .. STD~ERROR 
n 
1 1468.6718 


























119 .• 4075 -0. 6460 
111 • 8321 -0. 5963 
103.%69 0.8451 
Confidence in First Term= 99.5%+ 








THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a STD. t 109<.rt1.r,> DI F •· n ERROR CA C. 
0. 1. 1747 0.0184 63.7518 ------- -------
1 ·-6.4329 0.4306 -14.9392 -0.7200 -0.0089 
2 19. 7708 2.8071 7.0431 -0.6306 0.0181 
3 -39. 1237 . 7.2412 -5.4029 -0.5384 -0.0058 
4 37.6300 7.9840. 4.7132 -0.4510 -0.0084 
5 -13.7711 3. 1496 -4. 3723 -0.3419 0.0010 
" -0.2012 0.0084 
Degrees of Freedom= 5 -0.0530 0. 0011 
Integral at x=l:. -0.0016 0. l 169 -0.0108 
Error in I ntegra I : 0.0088 0.4134 0.0102 
0.7114 -0.0067 





























t-~-:l.:~~Jl·tl ~n tj :Etj :t ij 117 !~Jill:UlH: I t-1i1!t±l1liitl II illf:HllfiltW.i! lli~JltitlHtt±IH :1 I ilHUillllil i I HHlffH!f:ll: lµt tll~411~1iq1rn lff!l : 11-Lj!ffl flHIEill :Hr 1: ' 1 'L.J', -I tiL"I "' x 
Ethy I -Al coho I /Benzene T = 40°C 
• 
System: ·Ethyl Alcohol/Benzene · 0 T= 5Q C. 
Reference:. Udovenko,Fatkoulina(1952):Physico-Chemical Constants 
· of Binary Systems,Timmerman 
I . I : 
P12 x21 X2V P2 /2 ti 1 logci2/ r1) 
222.60 1 . 0000 1. 0000 222.6000 1 .0000 1. 0000 ------
239.60 0.9840 0.9090 217.7964 0.9943 5.0174 -0.7029 
276.80 0.9360 0.7450 206.2160 0.9897 4.0607 -0.6131 
316.80 0.8660 0.6100 193.2480 1. 0025 3.3948 -0.5297 
344.40 0.7900 0.5260 181 • 1544 1 . 0301 2.8622 -0.4438 
336.90 0.6940 0.4700 158.3430 1. 0250 2. 1485 -0.3214 
378. 10 0.5860 0.4340 164.0954 1. 2580 1.9032 -0.1798 
383.20 0.4860 0.4110 157.4952 1. 4558 1.6168 -0.0455 
384.60 0.3860 0.3920 150.7632 1. 7546 1. 4022 0.0974 
378.30 0.2060 0.3600 136. 1880 2.9699 1. 1227 0.4225 
358.70 0.0890 0.3000 107.6100 5.4317 1.0148 0.7286 
314.70 0.0250 0. 1650 51.9255 9.3307 0.9923 0.9733 
271 . 60 0.0000 0.0000 0.0000 1.0000 1. 0000 ------


























Confidence in First Term= 99.5%+ 
Confldence. in Last Term= 97.5%+ 
p2 CALC. DI F; 
222.2836 0.3164 
217.8128 -0.0164 
207. 1798 -0.9638 
193. 1442 o. 1038 
1-77. 9829 3. 1715 









THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a . 
n 

























7. 87J 3 
-8.2193 
Degrees of Freedom= 3 
Integral at x=l: -0.0016 
Error in Integral: 0.0008 


















-- "--· . 0 . -Ethyf .Alcohol/Benzene -- ~ T = 50 C 
0 • 2 . • 4 .-6 • 8 1 • 0 
x21 
System: Ethyl ~lcohol/Cyclohexane T=_ 10°c. 
Reference:. Nagai J . , Is i i N. : J • Soc. Chem. Ind. Japan 38,86(1935 
P12 x21 x2v P2 .{2 ,(, I og. <,J;I ;-; > 
40. 15 0.9500 0.5617 22.5523 0.7966 5.9452 -0.8729" 
50.65 0.9000 0.4294 21.7491 0.8109 4.8819 -0.7796 
55.70 0.8500 0.3806 21. 1994 0.8369 3.8852 -0.6667 
58.60 0.8000 0.3532 20.6975 0.8682 3.2012 -0.5667 
60.45 0.7500 0.3383 20.4502 0.9150 2.7027 -0.4704 
61.80 0.7000 0.3261 20. 1530 0.9661 2.3450 -0.3851 
62.70 0.6500 0.3158 19.8007 1 .0222 2.0704 -0.3065 
63.30 0.6000 0.3089 19.5534 1. 0936 1.8474 -0.2277 
.63. 7~ 0.5500 0.3051 19.4501 1. 1867 1 • 6629 -0. 1465 
64. 15 . 0.5000 0.3017 19.3541 1 .2989 1.5134 -0.0664 
64.50 0.4500 0.2993 19.3048 1. 4396 1 • 3881 0.0158 
64.75 0.4000 0.2972 19.2437 1 . 6144 1 . 2811 0. 1004 
64.95 0.3500 0.2964 19.2512 1 • 8458 1 • 1876 0.1915 
65. 10 0.3000 0.2964 19.2956 2. 1583 1.1053 0.2906 
65. 10 0.2500 0.2957 19.2501 2.5839 1. 0327 0.3983 
65.00 0.2000 0.2939 19.1035 3.2053 0.9691 0.5195 
64.65 0 .1500 0.2901 18.7550 4.1957 0.9121 0.6628 
63.70 o .• 1000 0.2779 17. 7022 5.9403 0.8633 0.8376 
61.65 0.0500 - 0.2498 15.4002 10.3357 0.8224 1. 0993 








7 . 103834. 2357 










Degrees of Freedom= 12 
Cdnf idence in First Term= 99.5%+ 
Confidence in Last Term= 99.5%+ 
p2· CALC. DI F. 
22.4883 0.0640 
21.9733 -0.2242 
21 . 0360 0. 1634 
20.5770 0.1205 
20.4412 0.0091 
20.2939 -0. 1409 












14. 7890 0. 6112 
'. 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a . 
n 
0 1. 4621 
1 -8.7569 
2 33.3677 
3 -89. 1263 




















Degrees of Freedom= 12 
Integral at x=l: -0:0073 
Error in Integral: 0.0026 





















T = 10°C -
~ ··-~- ~--·- ' ' ,_;_.:.._;.:.._;....J---1.~-l-----1.,;__-l--_;_:~::.L...;.:.;..;_1---'l>-;~~t~·~·~:~~?~,-1~1d_]-~ 
-- • -- -·-~ :__! -:_;..:;:...' 
0 
Ethyl -Alcohol/Cyclohexane 
.2 .4 .6 
System: Ethyl alcohol/Cyclohexane T= 20°c. 
Reference:. 'Nagai J., Is i i N.: J. so·c. Chem. Ind. Japan 38,86(1935) 
f2. )1 . y y P12 X21 x P2 . I og C ./2/ J 1 ) 
. 2v 
70.95 0.9500 0~5983 42.4494 0.7979 5.6493 -0.8500-
85.75 0.9000 0.4752 40;7484 0.8085 4.4600 -0.7417 
94.25 0.8500 0.4196 39.5473 0.8308 3.6143 -0.6385 
99.85 0.8000 0.3871 38.6519 0.8628 3.0326 -0.5459 
103.40 0.7500 0.3675 37.9995 0.9047 2.5927 -0.4572 
105.70 ·0.1000 0.3510 37. 10.07 0.9464 2.2662 -0.3792 
107·.20 0.6500 0.3424 36.7053 1.0084 · 1.9962 ~o.2966 
108.10 0.6000 0.3359 36.3108 1 .0807 1. 7787 -0.2164. 
108.7Q 0.5500 0.3312 36.0014 1 . 1689 1 • 6011 -0. 136 7 
109. 00 0.5000 0.3276 35.7084 t. 2753 1.4528 -0.0566 
109.20 0.4500 0.3269 35.6975 1. 4166 1 . 3245 0.0292 
109 •. 40 0.4000 0.3264 35.7082 1 • 5941 1 • 2172 0.1J71 
109.50 0.3500 0. 3261 35.7079 1. 8218 1.1251 0.2093 
109.60 0.3000 0.3258 35.7077 2. 1255 1. 0462 0.3078 
109.70 0.2500 0.3237 35.5099 2.5364 0.9804 0.4128. 
109.60 0~2000 o. 323,0 35.4008 3. 1608 0.9192 0.5364 
109.30 0. 1500 0.3194 34.9104 - 4. 1560 0.8674 0.6805 
107.90 0. 1000 0.3068 33. 1037 5.9114 0.8237 0.8559 
104.50 0.0500 0.2776 29.0092 10.3604 0.7876 1.1191 





4 . - 74 16 3 .• 7 218 : 
5 .96689.6359. 
6 -65369.0830 
7 '17879. 8897 








Degrees of Freedom~ 13 
Confidence in First Term= 99.5%+ 
Co~f i~ence in Last Term= 99.5%+ 






37. 1113 -·o. o 106 
36~ 1235 0.5818 
35.6845 0.6263 
35.7884 0.2131 
36. 1598 -0.4514 
36.4156 -0.7182 
36.2652 -0.5571 







THERMODYNAMIG CONSISTENCY CURVE FITTING: 
n a . n 
0 1.5392 
1 -10.8307 


















201. 1273 -3.0821 
50.2088 2.9208 
Degrees of Freedom= 10 
Integral at x=l: 0.0105 
Error in Integral: 0.0014 
...,., 



















1 • 1187 0. 0004 
Ethyl-A1cohol/Cyclohexane T ._= 20°C 
c_;t-~~-'- -~f~-. . . · ~-'- ::::t::l::::'. . · • · +H:::±i , · : t--=-=L--+-;= ~+=-+-r~ -r-- . t--1-~ · --~  
-4 =i-1 · , ~::::-i-;i.---:!H-~ . . · - -;::!::ttl:.=~~ ::=±::'.:!::::.f:±:=:=:;::=:-~--tt;-+-'--c=r.::q ,:::'~ . _ f-'--'--!-t--'--- - : =r~ o r::--m ~ . . . ·-~ • E 'ti±i. tr!:::± +- . ~~~-+-- -s ,----':'- r-tJ:ttr:J • • !=:::::= - . -tttttl-'~++ ti+-~~ 4_ : ·- H-'' ' ··--i===t--r-r., ·- L ::::::-+-_:-_-;~X=-~-t-~ 1: . . I :--:-.::=--=~t 'u_:_:-' ----l--~t=------i 
· b±::±++-"'-i- -'---1--L-r=~ -==! ~"_;._, _,_ : ,=i= · <--r- ::0- · !' .,__,__,__ +~ · -+-r~ - - __..._::.__=i::t=5 _J__ · t-~ 
-~I-LC _pi-. 41F '=tr-ct' ;::J-=':'.=t ~:=17:~~ --:::;~Y~- .~:::::_~I '-i~J".~-----t---'--'+:;:tt;::p14~{::_=J- -1:-=:=-f-'-- =r ---==l 
1-'--i:.:.:.C _::=f -'---~--Q ,_ o =--o-~~-1--~·-·" ,,_ -- E--R---~-- .---1------1--'---.:±::::.t-"---'--.i~~-~==t:---1--~---• --==::J~ 
- ili+B:JX::-:::-ffi:::._,. t-,-_ -)(-~_"·----!~-'--;I' I . 1- ---+------ '.. . - . t . +-:--;--rl-rr; ... ~r----:-+-- -~- '.--===J 
--d±l µ~· d±E ~ -- ~~t=:-rm-,, ·. - ~ t;, :::j~-'-::1 ==i# ::+l:-P::1P.-~-"-=; - ; _ ,_ r:- -"--------' 
•-++++-++-H--+++-+++IIH+~•~ · ' ::::=r:::::: ~--7-t±:t:t::J-'-::E ' -;-+, . :i::::ttf-+-H: ---+· --+-.---'-~~-t-+--+--•-~--< 
t+++"--t--·- • ' I , • 1 I r--- ~~-~---l--~--1 
. 30 . ' . : . ---t-"-- ' . . .. ---+= . . . . . . . ± ---
· lti:r 0--,-- 1 • ' L-f-l--:r ;_ -JII1=Cl ~i · ::± . --l ::::;:::i£ ~~, £::-:f2,-4-l::trc ~ ~:,._.. · · ::J - --i:+tr:=:; -~~~---1=~~~~ ::-':-~=~t-~~-- =~!-=-~~ =~:$ -=:::=:_=:_~---~ _.=Li~ .. ~--i:r~---=t:::=i::~t±-,_:_;---=t---:::::::t::----'=---==F~~=---f-~=E __ ,c--;-+Il:-.-c-~~-----+----1-----; 
· ~~~.~~~t:_-:r:.t=r±t ~- ;;=::::=i=~-=+.=--- -----1~· -- - -+-------r=~~~~- ~~-t:-=t---::= ===t:--:~~:-==-f~ 
·: d!tl mlf+T~;_pf(i--:±:J=~ -ctr: ~:;: .. =t:- l:;::;:::::dz"--E3= .. l=:3:~-:-"f:±E$' -!--- ---r----w+c- j---- ±:::::::-:::::::::j 
· .f++-l:'.:f--'+-'--t · ;:'..:,-- -.--• '~='±-:-' +'- c+:F'--i-=-1---'-"+:+---- - · · i-;:n- --: · :£= -!=:2·~ ::;~-'- +--r•- ~--+--= - i--i-=· - -~1---=---; 
- ~-·, i3±±:_._, +:--~.$;~ ._:~-::_;,_,_~:tr:=+== ~--:-~~'S=:=:l~J=~-----~- ~1-1~:1:_:::::J-=----t==:=tr~r=l=~=:=:i- -~ 20 ~t1 ; ,_.,, _,_..-..-- f----'---M:::::t:::.:-'- . -+- r+ f:.---:i± - · · +------'+- · -- t==-l:::'.::=:;:+:: ' +-' • -- - • ::±- --+--- - . --
'. · -r--•-1-~h-·- . -. · . . . . . . - -+-- _---E:~:=h::::;:: r-:+-+--==f - +_::_ . . i:d:t:J'~'.~ --' --1 -g-:::T - 4----+-----1 
. ttt +H+ ""1:iio±'".·' ~-'"±tto' , , , ·u; c=g>c2i1~: cc:1:· ±tlllfI'.'JJ::::;E·~-+-- -r==::;:::--1--. -::::::: 
$:~*2~:~J~~ ::§J=§t ;:-.:;: =~~ ~§j;~?il8~~1~f@-~~~3~~~~ 
· ··g:£;;.~~~~-,~-~1~~~1; m~~~~r~;t5~!='-~~~~ 
i o >'f~ftir: ~+::.'f§ 1- :,=1ill ::sr .:::: ~~ = #= ·. !'::'.'. ;:. :, . :!- : "·- f • l-~ I :::=, =:=:~~i ::...: ~ : ! -=~ 
. ~t;~r~~~l~'L!,~,'J~~r:;;~1L~::TA.i~t:f ~r/:~~iif ]C'~-~~ 
u:ttt: f·-' · ~-:::=r-_-_-·"- · 1-- .. - ~~-~re-j 11+-r+-_ 1tx -r:---i---+-·-;:l=t;+~--"Ti-:;~t+:: :;./=___:_;_l:;:::=J -·1,---,--t ~, -"-t--_ --- ·---- -__;::±- --·-- - -- 1----=-===l 
olii:* ff(~ 1i£fi~t:?~::::f~ ¢::::-e:-ti~~~~±~E ==~ft=~s:i·~JEF:::-=:~~~ =t==~-r:=---:=~ 
.2 .4. .6 .8 1.0 
X21 
T = 20_0 c 
System: Ethyl Alcohol/Cyclohexane T= 25°c. 
Reference:· Washburn E.R.,Handorf B.H: :J. Am. Chem. Soc. 57,441(1935) 
P12 x21 x2v P2 J2 J 1 I og <.f 21 / 1 > 
108. 40 0.8992 0.4796 51.9886 0.6661 4.3383 -0.8138 
125.60 0.7948 0.3696 46.4218 0.6729 2.9912 -0.6479 
132.60 0.7098 0.3532 46.8343 0.7602 2.2910 -0.4791 
137.90 0.5941 0.3510 48.4029 0.9386 1.7092 -0.2603 
139.40 0.4983 0.3424 47.7306 1. 1035 1 . 4 164 -0. 1084 
138.90 0.4016 0.3368 46.7815 1.3420 1 . 1933 0.0510 
139. 10 0.2987 0.3313 46.0838 1. 7774 1. 0282 0.2377 
140.50 0.2050 0.3268 45.9154 2.5804 0.9223 0.4468 
136.90 o. 1030 0.3105 42.5074 4.7545 0.8157 0.7656 
PARTIAL PRESSURE CURVE FITTING: 






6 -4 1 84 2 • 18 19 
7 1 l 56 7. 5085 














45. 794·1 0. 2897 
Degrees of Freedom= 3 
46. 1366 -0.2212 
42.4343 0.0731 . 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 97.5%+ 
TH~RMODYNAMIC CONSISTENCY.CURVE FITTING: 
n a 
. n STD. ERROR · 
t 
0 1.2622.· 0.0248 50.8863 
1 -5.9052 0.2991 -19.7456 
2 12.0759 1.1216 10.7669 
3 ~14.6068 1.6350 -8.9341 
4 6.2527 0.8101 7.7182 
Degrees·of F~eedom= 4 
Integral at x=l: -0.0663 











Ethyl .Alcohol/Cyclohexane T = 

' System: Ethyl Alcohol/Cyclohexane T= 
Reference:· Nagai J.,lsii N. :J. Soc. Chem, Ind. Japan 38,86(1935) 
P12 x21 x2v P2 f 2 -;-; logC.f2/~) 
116. 90 0.9500 0.6330 73.9977 0.8199 5.2320 -0.8049 
139.50 0.9000 0.5118 71. 3961 0.8350 4. 1527 -0.6966 
153.50 0.8500 0.4515 69.3052 0.8583 .3.4226 -0.6007 
162.40 0.8000 0.4163 67.6071 0.8896 2.8900 -0.5117 
167.90 0.7500 0.3949 66.3037 0.9306 2.4780 -0.4253 
171. 20 0.7000 0.3791 64.9019 0.9760 2. 1605 -0.3451 
174.00 0.6500 0.3673 63.9102 1 .0350 1.9179 -0.2679 
175.70 0.6000 0.3575 62.8127 1. 1020 1. 7208 -0. 1936 
·177. 00 0.5500 0.3486 61. 7022 1 • 1809 1.5623 -0.1216 
178.00 0.5000 0.3422 60. 9116 . 1.2823 1 .4279 -0.0467 
178.60 0.4500 0.3382 60.4025 1. 4129 1 • 3104 0.0327 
178. 90 0.4000 0.3349 59.9136 1. 5767 1 .2092 0. ll 52 
179. 10 0.3500 0.3339 59.8015 1. 7985 1.1191 0.2060 
178.90 0.3000 0.3315 59.3053 2.0809 1 • 0418 0.3005 
178.60 0.2500 0.3298 58.9023 2.4801 0.9732 0.4063 
178.00 0.2000 0.3275 58.2950. 3.0682 0.9124 0.5267 
176.90 0. 1500 0.3223 57.0149" 4.oo10 0.8600 0.6677 
175.00. 0.1000 0.3149 55. 1075 5.8008 0.8123 0.8538 
169.70 0.0500 0.2923 49.6033 10.4428 o. 7708 1.1319 
PARTIAL PRESSURE CURVE'. FITTING-: 
n. 
1 1409.9347 -
2 - -12693.0345 
3_ 55972.2879 
4 -133198.0922 
5 _--176576 .2680 
6 -118462.5470 









Degrees of Freedom= 13 
Confidence in First Term= 99.5%+ 









61 • 5915 1 • 2213 
61.4275 0.2747 
.61.7253 -0.8137 
61. 7957 -1.3932 
61. 114 1 -1 . 2005 -
59.6341 -0.1674 






THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a n . 



























Degrees of Freedom= 11 
Integral at x=l: 0.0253 
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System: Butv.I Alcohol/Benzene T= 25°C. 
Reference:· Allan B.B.,Lingo S.P.,Felsing \•l.A.:J. Phys. Chem. 
43,425(1939) 
P12 x21 x2v P2 l2 x I og CY/,/) - 2 , l 
51. 60 0.7980 0. l 130 5.8308 0.2810 2.4104 -0.9333 
67.40 0.6500 0. 0810 5.4594 0.3230 1.8827 -0.7655 
77.90 0.5000 0.0700 5.4530 0.4195 1.5414 -0.5652 
85.80 0.3130 0.0590 5.0622 . 0.6220 1.2502 -0.3032 
89.30 0. 1970 0.0450 4.0185 0.7846 1. 1298 -0. 1584 
PART I.AL PRESSURE CURVE FI TT I NG: 
n ST.ERROR t 
29.8262 . 0.1278 233.2960 
2 -53.8629 0.4690 -114.8478 
3 32. 1351 0.4074 78.8842 
p2 CALC. DI F. 
5.8313 -0.0005 
5.4551 0.0043 





Freedom= 3 4.0311 -0.0126 
in First Term= 99.5%+ 
in Last Term= 99.5%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n . an STD. 
ERROR 
t 
0. 0.0983 0.0140 7.0011 
. 1 -1.3089 0.0261 ~50. 1105 
Degrees of Freedom= 3 
Integral at x=l: -0.5561 
Error in Integral: 0.0099 






~o. 1595 0.0011 
Butyl _Al coho I /Benzene- - T = 25°C. -
5 "' 
2 ±± 
, ;.+;-:.. ~ .. ;=:J.· . , ~ :C::; ·~~ , _ __,__,_ +---,--+o · 1- · - f-' ' '"-c+-· ~-· ·--' ··r.;.. ·I---'-: ..L. . ·-· . '"~" ' ··-~ ·-:-'-+- --
Et,t-:1 ~1m?--:~1~~~~-:EB;~~1ifl=-~a~~~~~iE=~~:t~ ~~~ 
=::i++!+i-4 4t!t~±· _:.. -:::-~.: Hr;hJ ~ ::;j:t\:tmiE:' 'im_/E:ffl:tlL •-"-.: --r: -+.- T~ "'1=-1-t:F--r~ r-'~t-~ -~t2-· .r:J:_::=l_ .-:~:- ~ o~~-+t-1+++++~--t-i-f,i--i--! -,.--S-~i-¢-u-·.11:--- .. t-J-----}:2±E--;...++t-.E:J::::i..--f---~-·y'+!--- ~..,-4---:-+~-·,·------'-I-.-.,,, -+!- ' ~}-_£:-- ·r-7-4-· ..__-'-~~~ -· ~-~~--







System: Butyl ~lcohol/Benzene T= 45°c. 
Reference:· Brown I. ,Smith F. :Austr. J. Chem. 12,407( 1959) 
P12 x21 x2v P2 /2- (, log<J;1(,> 
114.04 0.8206 0.1893 21.5878 0.4551 2.2945 -0.7025-
148.84 0.7072 o. 1311 19.5129 0.4774 1.9666 -0.6149 
171.29 0.6003 0. 1054 18.0540 0.5203 1.7069 -0.5159 
187.62 0.4915 0.0815 16.6044 0.5845 1.4974 -0.4086 
197.33 0.4004 0.0779 15.3720 0.6642 1.3511 -0.3084 
205.68 0.·3007 0.0684 14.0685 0.8094 1.2200 -0.1782 
212.80 0.1986 0.0579 12.3211 1.0734 t.1138 -0.0161 
218.90 0.0974 0.0432 9.4565 1.6797 1.0331 0.2111 
221.2~ 0.0538 0.0323 7. 1477 2.2986 1.0077 0.3581 
PARTIAL PRESSURE CURVE FITTING: 
n an STD.ERROR t _P 2 CALC. DIF. 
1 214.9621 7.8860 27.2588 21. 5874 0.0003 
2 -2117. 7799 216. 1031 -9.7999 19. 514 l -0. 0012 
3 13281. 0898 2162. 1289 6. 1426 18.0482 0.0058 
4 -50154.0113 10683.7246 -4.6944 16.6219 -0.0175 
5 113797. 3927 28900.2123 3.9376 15.3426 0.0294 
-6 -151140. 5908 43532.9951 -3.4719 14.1000 -0.0315 
7 107956.8301 34222.7289 3.1545 12.2950 0.0262 
8 -31951.1923 10930.3195 -2.9232 9.4817 -0.0252. 
.7. 1309 0.0168 
Degrees of Freedom= 2 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 95.0%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t. I og (;¥ti;;-) DIF. 
ERROR CA C. 
0 0.6149 0.0055 111. 2044 -0.7025 0.0000 
1 -5.8211 0.1514 -38.4546 -0.6151 0.0002 
2 22.6445 1.3730 16.4929 -0.5154 -0.0006 
3 -65.3600 5.6749 -11.5174 -0.4094 0.0008 
4 110.1691 11. 7220 9.3985 -0.3080 -0.0004 
5 -97.2817 1 t. 7618 -8.2710 -o. 1779 -0.0002 
5; 34.6168 4.5574 7.5958 -0.0165 0.0005 
~ 0.2115 -0.0004 
Degrees of Freedom= 2 0.3580 0.0002 
Integral at x=l: -0.3220 
Error in Integral: 0.0004 
Butyl ~lcohol/Benzene - T = 45°c 












. i . ~:.~ 1 · ··--
f · L: 
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1.0 
System: Ethyl Ether/Benzene 0 T=. 20 C. 
Reference:· Physico-Chemfcal Constants of Binary Systems,Timmerman 
P12 x21 x 
· 2v 
185.40 1.0000 1 .0000 
180.50 0.9563 0.9957 
176.40 0.8069 0.9908 
167.80 0.7591 0.9858 
157.90 0.5009 0.9839 
133.20 0.2640 0 .9774 
84.50 0.0960 D.9585 
. 42.80 0.0412 0.9149 





















y . v y 










PARTIAL PRESSURE CURVE FITTING: 
n a STD.ERROR t Pz_ CALC. DIF. 
n 
t 1126.7319 61. 9566 18.1858 185.6123 -0.2123 
2 -3759.4011 548.5219 -6.8537 179.6926 0.0313 
3 6615.9086 1633.4307 4.0503 171. 35i5 3.4246 
4 -5703.2137 ·1952.7782 -2.9206 169.5245 -4. 1073 
5 1905.5865 807.8945 2.3587 153.6688 1 . 6890 
131.9132 -1.7235 
Degrees of Freedom= 4 78.9041 2.0892 
Confidence in First Term= 99.5%+ 40.4865 -1.3288 
Con fl dence in Last Term= 95.0%+ 0.0000 0.0000 






0 . 0. 7701 . 0. 0398 19. 3306 
1 -1.4433 0.0670 -21.5367 
Degrees of Freedom= 5 
Integral at x=l: 0.0484 
Error in lnte~ral: 0.0506 
~,I .,,. 












Ethyt Ether/Benzene T = 20°c 
System: Ethyl Ether/Benzene T= 35°c. 
Reference: . Physico~Chemical Constants of Binary Systems, Timmerman 
P12 x21 x2v P2 h ,f, log<f;!{, > 
352.30 1. 0000 1. 0000 352.3000 1. 0000 1 • 0000 ------
-
340.40 0.9535 0.9935 338. 1874 1.0068 5.4693 -0.7350 
332.80 0.9008 0.9895 329.3056 1.0377 4.0489 -0.5913 
314.20 0.7488 0.9832 308.9214 1. 1710 2.4153 -0.3144 
291. 90 0.4942 0.9799 286.0328 1 .6429 1. 3333 0.0907 
224.60 0.2249 0.9667 217. 1208 2.7403 1. 1091 0.3928. 
151.40 0.1053 0.9451 143.0881 3.8571 1 .0678 0.5578 
75.80 0.0316 ·o.8888 67.3710 6.0516 1.0005 0.7817 
8.70 0.0000 0.0000 0.0000 1. 0000 1 .0000 ------
PARTIAL PRESSURE CURVE FITTING: 
n an STD.ERROR t p2 CALC. 
1 1949.2114 144.3890 13.4997 3·54. 1089 
2 -6486.7633 1290. 1112 -5.0281 337.0553 
.3 11909. 1813 3742.8263 3.1819 326. 13_56 
4 -10852. ~1880 4337.3684 -2.5020 313.4912 
5 3834.6674. 1746.5029 2. 1956 282. 1644 
220.1921 
Degrees of Freedom= 4 145.9464 
Confidence in First Term= 99.5%+ 55.4827 
Confidence in Last Term=· 95.0%+ 0.0000 
-




0 0.9313 0.0011 827.8218 
1 ~5.3958 0.0288 -187.1749 
2 22.3646 0.2058 108.6897 
3 -50.5862 0.5635 -89.7655 
4 50.8096 0.6482 78.3839 
5 -19.0322 0.2644 -71~9846 
Degrees of Freedom= 1 
Integral at x=l: 0.0316 
Error in lnte~ral: 0.0002 



















Ethyl Ether/Benzene T = 35°c 
.2 .4 .6 .8 1.0 
X71 
Ethyl Ether/Benzene T = 35°C 
System: Jsopropyl Alcohol/Benzene. T= 2.5°c. 
Reference: . 0 I sen, \'lash bum ( 1937): Phys ico-:-Chem i ca I Constants of 
· Binary Systems, Timmerman 
P12 x21 X2V P2 /2 y, / 1 I og(f';! )-;-) 
104.50 0.0590 o. 1260 13. 1670 5.2265 0.9706 0.7312 
109.00 0. 1460 0.2050 22.3450 3.5843 1.0147 0.5481 
108.40 0.3620 0.2550 27.6420 1. 7883 1. 2658 0. 1501 
105.80 0.5210 0.2880 30.4704 1. 3697 1. 5726 -0. 0600 
99.80 0.7000 0.3650 36.4270 1. 2187 2.1124 -0.2389 
'84. 10 0.8360 0.4700 39.5270 1 • 1073 2.7179 -0.3900 
66.40 0.9200 0.6350 42. 1640 1 .0733 3.0295 -0.4506 
. 
PARTIAL PRESSURE CURVE FITTING: 
n an STD.ERROR t p2 CALC. 
1 296.5733 1. 0334 286.9799 13.1670 
2 ..;.1481 • 3656 18. 1972 -81.4063 22.3450 
3 4524.0960 114.6601 39.4566 27.6420 
4 -9228.3089 347.3940 -26.5644 30.4704 
5 12406 .-1895 546.6950 22.6931 36.4270 
6 -9465.7428. 429.9724 -22.0148 39.5270 
7 3001.3463 133.4649 22.4879 42. 1640 
Degrees of Freedom= 1 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 99.5%+ 






0 ·0~8828 . 0.0179 49.4147 
1 -2.6126 0.1826 -14.3111 
2 1.9308 0.4440 4.3491 
3 -0.7301 0.2981 -2.4488 
Degrees of Freedom= 3 
Integral ~t x=l: 0.0376 
Error in Integral: 0.0075 

















lsopropyl Alcohol/Benzene T = 2s0 c 
2 

System: lsopropyl Alcohol/Benzene T= 45°c. 
Reference:· Br6wn,Fotk,and S~ith(1956):Physico-Chemical Constants 
· of Binary Systems, Timmerman 
P12 X21 x2v . P2 
252.50 0.0472 o. 1467 37.0417 
264. 13 0.0980 0.2066 54.5693 
272.06 0.2047 0.2663 72.4496 
273.40 0.2960 .0.2953 80.7350 
272.23 0.3862 0. 3211 87.4098 
269.49 0.4763 0.3463 93.3244 
. 264.92 0.5504 0.3693 97.8350 
259.35 0.6198 0.3951 102.4692 
247.70 0.7096 0.4378 108.4431 
227. 14 0.8073 0.5107 116.0004 
189.28 0.9120 0.6658 126.0226 
159~80 0.9655 0.8252 131.8670 
136.05 1. 0000 1. 0000 136.0500 
PARTIAL PRESSURE CURVE FITTING:· 
. n ·a~ • STD~ERROR 
n 
t 
12 )1 log<~//;> 
5.7683 0.9344 0. 79( 
4.0928 0.9600 0.62~ 
2.6015 "1.0371 9. 39~ 
2.0048 1. 1309 0.24~ 
· 1.6636 1 . 2442 o. 12c: 
1.4402. 1;3900 0.01 ~ 
1. 3065 1. 5357 -0.07S 
1.21_52 I • 7051 -0. 14 i 
1. 1233 1 • 9815 -0.24E 
1.0562 2.3833 -0.353 
1. 0157 2.9704 -0.466 
1. 0039 3.3457 -0.522 
1. 0000 1. 0000 
l 1075.9311 25~4674 
2 -7967.4457 542.4602 
3 36454.1976 4228.1316 
4 ~1Q0621.2401. 16219.1249 
5 168616.2595 -34032.3239 
6 -167305.2076 39815.0687 
7 90244.079.?-Mt24371.0442 






















Degr~es of Freedom= 6 
Confidence in First Te.rm= 99. 5%+ 
Confidence in Last Term= 99.0%+ 
. 135.9305 o. 1195 
THERMODYNAMIC CONS I STENCY CURVE FI TT I ~JG: 
n 
.. 
an . STD. t log<11/;'> DIF • 
ERROR CA C. 
0 0.9929 0.0065 152.9148 0.7903 0.0002 
1 -5.0340 0. 1979 -25.4413 0.6304 -0.0007 
2 18.0748 2.0135 8.9768 0.3980 0.0013 
3 -54.6074 9.6039 -5.6859 0.2502 -0.0016 
4 105.3963 24. 1889 4.3572 0.1257 0.0005 
5 -121. 3930 33.0778 -3.6699 0.0148 0.0006 
6 75.1781 23.1940 3.2413 -0.0699 -0.0002 
7 -19. 1703 6.5274 -2.9369 -0. 1470 -0.0001 
-0.2462 -0.0003 
Degrees of Freedom= 4 -0.3539 0.0005 
lnte~ral at x=l: 0.0395 -0.4657 -0.0003 
















System: Fluorobenzene/Cyclohexane T= 49°C. 
Reference: Bha+tacharyya,Anantaramav,Pal it~Transacticin Farad.Soci 
.'59,110(1963) . 
P12 x21 X2V P2 /2 .ft iog</21 ft> 
229.86 1. 0000 1. 0000 229.8600 1.0000 1. 0000 ------
245.13 0.9321 0.8846 216.8420 1.0121 1. 5280 -0. 1789 
252.07 0.8607 0.7823 197.2019 0.9968 1 . 444 7 -0. 1611 
266.09 0.7513 0.6614 175.9813 1 .0190 1 . 3292 -0. 1154 
279.19 0.6600 0.5899 164.6970 1.0855 1 . 2356 -0 .0562 
284.69 0.5913 0.5071 144.3635 1 • 0621 1.2597 -0.0741 
278.34 0.5332 0.4801 133.6366 1 • 0903 1. 1374 -0.0184 
286.27 0.4764 0.4403 126.0504 1 . 1510 1 • 1227 
294.60 0.3597 0;3513 103.5048 1 • 2517 1 .0950 
291. 26 0.2424 0.2666 77.6412 1. 3935 1. 0345 
286. 12 0. 1441 o. 1681 48.0910 r.4522 1 .0203 
272.57 0.0000 0.0000 ,0.0000 1.0000 1.0000 
PARTIAL PRESSURE CURVE FITTING: 
n STD. ERROR t 
1 382~0226 ~3.7306 27.8226 
2 -332.3712 40. 1242 -8.2836 
3 181.6549 27.9592 6.4971 
Degrees of Freedom= 9 
Conf1dence in First Term= 99.5%+ 
Confidence in Last Term= 99.5%+ 





159.5882 5. 1088 
147.2382 -2.8748 
136. 7431 -3.1065 




. 0.0000 0.0000 




0 0.2191 0.0117 18.6641 
1 -0.4402 0.0194 -22.7447 
Degrees of Freedom= 8 
Integral at x=l: -0.0010 
Error in Integral:· 0.0134 
logC(9/J;1 _~ DI F. CA[C. ·- -.:- -=-
-0. 1912 0.0123 
-0. 1597 -0.0014. 













Fluorobenzene/Cyclohexane T = 49°C 
FluorGbenzene/Cyclohoxane T = 49°C_ 
System: Fluorobenzene/Cyclohexane T= 59°c. 
Reference: . Bhaftacharyya, Anantaramav,Pal ii:Trarisaction Farad.Soc. 
59, 110(1963) 
P12 X21 x2v P2 r 
' 2 )1 log<l2/ ); > 
333.90 1. 0000 1. 0000 333.9000 1.0000 1. 0000 ------
356.84 0.9217 0.8897 317.4663 1 . 0315 1.2913 -0.0975 
366.98 0.8548 0.7907 290.1601 1. 0 l 66 1 • 3584 -0. l 259 
387.52 0.7429 0.6530 253.0351 1.0201 1 . 3428 -0. 1194 
402.92 0.6308 0.5879 236.8847 1. 1247 1. 1543 -o.01n 
412.02 0.5796 0.5275 217.3529 1. l 230 l. 1887 -0.0247 
416.18 0.5317 0.4884 203.2831 1. 1451 1.1669 -0.0082 
417.48 0.4693 0.4391 183.3363 1 . 1701 1. 1324 
415.86 0.3564 0.3564 148.2167 1. 2455 1 .0675 
414.83 0.2461 0.2667 110.6393 1..3464 1 .0357 
408.96 0.1437 o. 1680 68.7175 1 • 4325 1. 0199 
389.58 0.0000 0.0000 0.0000 1. 0000 1.0000 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
1 529.6478 22.0782 23.9896 
2 -374.8206 64.9325 -5.7725 
3 181.0697 45.4052 3.9879 
Degrees of Freedom= 9 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 99.5% 
p2 CALC. DI F. 
335.897.0 -1.9970 
311.5436 5.9226 






149. 3568 - l . 1401 
110.3441 0.2952 
68.8948 -o. 1772 
. 0.0000 0.0000 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n STD. t 
ERROR 
0 o. 1928 0.0192 10.0240 
1 -0.3601 0.0322-11.1978 
Degrees of Freedcm= 8 
Integral at x=l: 0.0127 
Error in integral: 0.0219 
J ) , logC.' 2 / 11 ) DIF. CA[C. 
-0. 1391 0 . 04 16 
-0.1150 -0.0109' 
-0.0747 -0.0447 





o. 1042 0.0098 































































System: Fluoro~enzene/Cyclohexane T= 70°C. 

















































1 • 1681 
1. 1764 
1 . 3428 
1. 4167 
1. 0000 
, I ' 
. /1 I ogC} 21,:~) 
1.0000 _____ :._ 
1 • 3626 -0. 1262 
1 . 2803 -0. 1221 
1.2673 -0.0793 
1.2029 -0.0402 
1. 1782 -0.0305 
1~ 1366 -0.0029 





PARTIAL PRESSURE CURVE FITTING: 
. 
n STD.ERROR t 
1 740.2209 42.7982 17.2956 
2 -527.9058 125.5017 -4.2064 
3 260.3799 57;5328 2.9747 
Pz CALC. DIF. 









Degrees of Freedom= ·9 · 
Cdntidence in· First Term= 99.5%+ 
Confidence in Last Term= 99.0%+ 
. 153.9236 2,53a1 
95.6120 o. 19 
0.0000 o.oo 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n · a 
~. . n STD. ERROR 
f 
0 :0.1805 0.0108 16.7508 
j -0.3493 0.0180 -19.4083 
Degrees of Freedom= 8 
Integral at x=l: 0.0059 
Error in lntegr~I: 0.0122 
I og C !/ ;"1 ) . D I F • CACC. 







·. 0.0506 -0.0273 
0.0947 0.0154 
O. l:;i07. 0.0103. 
------ . ------
Fluorobenzene/Cyclohexane 0 T = 70 _C . 
.2 .4 . 6 
Fluor~benzene/Cyclohoxane T = 10°c 
System: Cyclohexane/Benzene T= 40°C. 
Reference: . Scatchard G., Wood S. E. ,t.foche I J:M.:J.Phys.Chem,43, 
119 ( 19 39) 
P12 X21 x2v P2 f 2 y 1 I og C/2/ )'1) 
194.94 0.8718 0.8343 162.6384 0.9913 1 • 3402 -0. 131 b 
200.65 0.7646 0. 7234 145.1502 1. 0087 1.2541 -0.0946 
204.75 0.6315 0.6088 124.6518 1. 0488 1.1562 -0.0423 
206. 12 0.5068 0.5050 104.0906 1.0913 1. 1004 -0.0036 
205. 18 0.3857 0.4091 83.9391 1. 1564 1.0498 
201. 73 0.2572 0.3021 60.9426 1. 2590 1. 0082 
195.04 0. 1344 ·0.1795 35.0097 1 • 384 1 0.9834 
. 















Degrees of Freedom= 4 





Confidence in First Term= 99.5%+ 
Confidence in last Term= 97.5%+ 
84. 1099 ..:o. 1707 
60.8348 0. 1079 
34.9938 0.0159 






0 0.2059 0.0052 39.4047 
1 -0.4436 0.0237 -18.6991 
2 0.0671 0.0230 2.9179 
Degrees of Freedom= 4 
Integral .at x=l: 0.0065 
Error in· Integral: 0.0025 
loge (/. r1 > 
CA[C, 
OIF. 
-0. 1298 -0.0012 
-0.0940 -0.0005 
-0.0475 0.0052 
-0. 0017 -0. 0019 
0.0448 -0.0028 
0.0962 0.0003 











T = 40°C 
I::.: l ~:=::=t_:::· 

























-l+Hj H-Hj±tl 1!H+1ut1 t++f-+-1JH+1Hi+j H+-11t-ttt\ f-H+jt!it\ f-f-ruH+f[+4+1+ r+t-tf-1-Tf!+lflj J-!+~-11:i-:·111s1 'jT' P[P-1) (',, x - t:+ l- ... +--::t- +1+1 I.++ -~ ,__ -f-J-;+ ++=t- -i-c.Lt.ad x +-llt-+- _ ++ .j. L-!+ +tti. +-l-1-+ ......._ ... 1--1- --1.-:....+-.L .u-1_;_ +-LJ__,_ ,__: -!-t--l- ! -·-1- ->---1-
-
System: Cycloh~xane/Benzene T= 70°C. 
Reference:· Scatchard G.,Wood S. E. ,Moc he I J.M.:J.Phys. Chem,43, 
119( 1939) 
P12 X21 . x2 
. v P2 
567.60 0.8814 0.8514 483.2546 
584.90 0.7591 0.7195 420.8355 
596. 16 0.6241 0.6018 358.7691 
600.27 0.5055 0.5025 301.6357 
599.32 0.3820 0.3973 238.1098 
593.48 0.2752 0.3038 180.2992 
577.79 0. 1341 0. 1689 97.5887 



















Degrees of Freedom= 3 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 99.5%+ 
/2 
' 
)l I og <)21 It ) 
0.9983 1.2722 -0. 1053 
1 .0093 1.2183 -0.0817 
l.0467 1. 1297 -0.0331 
1. 0865 1 • 0803 0.0025 
1. 1350 1 .0456 0.0356 
1. 1929 1.0198 0.0681 
1 .3251 0.9921 0. 1257 







97. 5861 . 0. 0027 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
.n STD. 
ERROR 
o o.2396 ·0.0161 
1 ·-1 • 17 86 0 • 1 84 8 
2 2.9881 0.6731 
3 ~4.1428 D.9655 







Degrees of Freedom= 2 
·Integral at x=l: 0.0113 
Error in lnt~gr.al: 0.0014 































































. .....,;..J,..J,.;~1-.;.--'-~-'=±~i::,-t,J-t:: t d . Ht t H 
.4 .. 6 .8 
r = 7o0 c · 
. l'L, !· .ll . ·1! :;.r··· :\.: t 
------•----.- 1--· -- ! -- ~~ -.....J..-:.-- • -·~~T ~ 4 __ ..._ •- --
• ~ jl, t· I;' .. i \ ! ;~· I •.• ·.· I ·::: .... ~-----·-·_.__· ;.." . _.i_•_..., 
1.0 
System: Chloroform/Carbon Tetrachloride T= 40°C. 
Reference: . McGlashan M.L. ,Prue J.E. ,Sainsbury J .E.J. :Trans.Fara·d. 

































































































1 416.-1219 1.2463 333.8796 
2 -115,.620.1 ·3.8501 ·-30.0303 











1 • 04 72 
1. 0339 
1.0318 
























1 . 0656 -0. 0186 
1 • 1006 .:.o. 0379 
1 • 0989 -0. 0366 
1.1410 -0.0561 
1. 1403 -0.0562 
1. 1604 -0.0639 
1. 1586 -0.0632 
t. n13 -o.06B1 
1 • 2112 -0. 0832 
P2 CALC~ · DIF •. 
13. 1586 0.3648 
13.2813 -0.3097 
32.8198 0.4495 
- 33.6565 b.0717 
Degrees of Freedom= 20 73.0265 -0.0053 
Confidence in First Term= 99.5%+ 118.7368-0.1431 
Confidence in Last Term= 99.5%+ 119.9672 -0.6032 
~ 159.4615 0.0994 
160.2679 0.4757 
161.5992-0.1505 
193.5734 o. 1279 







329.8313 o. 1774 
330.0802 - 0.2051 
334~389~ 0.1798 
346.0782 -0.2016 
THERMODYNAMIC CONSISTENCY -CURVE FITTING: 
n . STD. 
·ERROR 
. t 
0 0.0682 0.0022 31.6566 
1 -o. 1461 0.0036 -41.0333 
Degrees of Freedom= 20 
Integral at x=l: -0.0049 · 
Error in.lnte~~al: 0.0049 


















-0. 0~51 -8.0010 






1- i , I 
--·"--···,-"·-·--·--- - -· ---·--·T. 
I : t : -: j'.; 
_....._;-'---.;.!...._..;...,J.... __ .i.-_--..;.-.-.l...JLI nt l.hl 1J~cr t r . 
• 4 . • 1.0 
T = 4o0 c _ 
I r---, 
,-r:~~-c-­
i _,__. i 
Ch I oro+orm/Carbon Tctri"Jcl1 I -'.Jr i de T = 40°c · 
System: Chloroform/Carbon Tetrachloride T= 55°C. 
. . 
Reference: . McGlashan M.L.,Prue J.E.,Sainsbtiry J.E.J. :Trans.Farad . 
. Soc, 50, 1284( 1954) 
P12 x21 X2V P2 
380.86 0.0227 0.0424 16. 1485 
382.46 0.0281 0.0497 19.0083 
386.02 0.0394 0.0691 26.6740 
389.74 0.0502 0.0871 33.9464 
392.78 0.0597 0. 1035 40.6527 
422.66 0. 1592 0.2505 105.8763 
430.97 o. 1840 0.2868 123.6022 
475.71 0.3516 0.4786 227.6748 
491. 04 0.4118 0. 5398 265.0634 
496 .. 09 0.4313 0.5557 275.6772 
508.76 0.4819 0.6033 306.9349 
512.78 0.4994 0.6184 317. 1032 
523. 10 0.5420 0.6584 344.4090 
526. 17 0.5520 0.6677 351.3237 
551. 34 0.6700 0.7578 417.8055 
563.01 0. 7209 0.7990 449.8450 
564. 14 0.7272 0.8017 452.2710 
503.63 .0. 9199 0.9418 568.4987 
604.27 0.9222 0.9457 571.458.1 
613. 76 0.9730 0.9822 602.8351 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
1 692.8820 4.3178 160.4700 
2 -154.0900 13. 1472 -11.7204 
3 80.2828 9.4344 8.5096 
Degrees of"Freedom= 18 
Confidence in First Term= 99.5%+ 
Confidence in last Term= 99.5%+ 
\ /· 
'11 log(~/~) (2 
1 • 1530 0.9978 0.0628 
1 .0964 0.9999 0.0400 
1 • 0973 1 .0002 0.0402 
1 .0960 1. 0016 0.0391 
1 . 1036 1~0013 0.0423 
1.0779 1.0074 0.0294 
1 • 0887 1 .0072 0.0338 
1.0495 1 .0228 0.0112 
1. 0432 1.0272 0.0067 
1. 0359 1.0363 -0.0001 
f. 0323 1. 0416 -0. 0039 
1 • 0291 1.0451 -0.0067 
1.0299 1.0432 -0.0056 
1 .0315 1.0435 -0.0050 
1.01-07 1.0820 -0.0296 
1.o114 1.0841 -0.0302 
1. 0080 1.0965 -0.0365 
1.0016 1.1727 -0.0685 
1.0043 1. 1277 -0.0503 
1. 0042 1 .0819 -0.0324 





















THERMODYNAMIC CQNSISTENCY .CURVE FITTING: 
n .. STD. 
·ERROR 
. t 
0 0. 0491 0. 0034 14. 394 1 
1 -0.1080 0.006~ -17 .0166. 
Degrees of Freedom= 18 
lntegra! at x=l: -0.0049 · 
Error in. I ntegr.a I : 0. 0266 
. I og ( 'f / '1) . ~ I F ~ 








0. 0111 0. 0001 
0.0046 . 0.0021 












Chloroform/Carbon Tetrachloride T = 55°c-
Syste~: • Carbon Tetrachloride/Benz~no T_= 40°C 
Reference: Eowler R.T.,Lim S.C.:J.Apl l.Che~.,6,74(1956) 
P12 Xzf xzv Pz \ ti 2 11 log(~/ '1) 
185.00 0.0994 o. 1244 23.0140 1.0983 0.9954 0.0427 
189.00 0. 1858 . 0. 2233 42.2037 1. 0775 0.9978 0.0334 
195.00 0.3401 0.3824 74.5680 1.0401 1. 0100 0.0128 
198.00 0.4393 0.4815 95.3370 1 .0295 1 . 0133 0.0069 
201 .oo 0.5324 0.5681 114. 1881 1.0174 1.0274 -0.0042 
203.00 0.6063 0.6363 129. 1689 1".0106 1.0378 -0.0115 
205.00 0.6815 0.7043 144.3815 1 .0050 1.0533 -0.0204 
207.00 0,7812 0.7964 164.8548 1 . 0011 l . 0660 -0. 0273 
209.00 0,8926 0.8990 187.8910 0.9986 1.0877 -0.0371 
210.00 0.9529 0.9555 200.6550 0.9989 1.0980 -0.0411 
210 .. 00 0.9632 0.9653 202.7130 0.9984 1.0958 -0.0404 
PARTIAL PRE~SURE CURVE FITTING: 
n STD. ERROR t 
1 237.9056 
















Degrees of Freedom~ 8 
Confidence in First Term= 99;5%+ 
Confidence in Last Term=· 97.5%+ 
114. 1500 . 0.0281 






THE;RMODYNAMIC CONSISTENCY "CURVE FITTING: 
n .an STD~ t log<f21ii> · DIF. 
ERROR CALC. 
O ~.0556 B.0017 33.1837 
1 -o. 1290· . 0. 0069 -18. 7979 
2 0.0292 0.0061 4.8271 
Degrees of Freedom= 8 
Integral at ~=1: O.QOOB · 
















C<:irbcn--Tet rd ch I or i de/Benzene 
System: Carb?n Tetrachloride/Benzene T= 40°C. 
Reference:. ·scatchard G. ,Wood S. E. ,Meche I J.M.:J.Am.Chem.Soc. 
62,712(1940) 
P12 x21 X2v P2 l2 ) . . 1 log< I~;~;> 
190. 18 0. 1398 0. 1703 32.3877 1.0861 2. 1864 -0.3038 
194.70 0.2378 0.2774 54.0098 1. 0648 2.2001 -0.3151 
200.07 0.3735 0.4159 83.2091 1.0445 2.2232 -0.3280 
204~02 0.4919 0.5295 108.0286 1. 0296 2.2518 ... o.3398 
204.20 0.4986 0.5359 109 .4308 1. 0290 2.2528 -0.3403 
207.44 0.6201 0.6475 134,3174 1.0155 2.2941 -0.3539 
. 210.37 0.7585 o. 7739 162.8053 1. 0063 2.3475 -0.3678 
211. 97 0.8718 0.8783 186. 1733 1 • 0012 2.3984 -0.3793 
PARTIAL PRESSURE CURVE FITTING: 
n an STD.ERROR t p2 CALC. DIF. 
1 246.0649 1. 1533 213.3602 32.3935 -0.0058 
2 -159~0584 14.5126 -10.9600 53.9958 0.0140 
3 534.3425 66.2912 8.0605 83.2300 -0.0209 
4 -1076. 7648 140.2467 -7.6776 108. 0268 0.00·18 
5 1058.5878 139.2364 7.6028 109.4114 0.0194 
6 -393. 1701 52.4064 -7.5023 134. 3296 .-0. 0122 
162.8016 . 0.0038 
Degrees of Freedom-= 3 186. 1739 -0.0007 
· Confidence in First Term= 99.5%+ 
Con fl dence. in Last Term= 99.5%+ 
, THERMODYNAMIC CONS I STENCY CURVE FI TT I NG: 
n STD .. 
ERROR 
t 
0--0.2713 0.0050 -54.4461 
1 -0.3570 Q.0712 
2 1.1998 .. 0.3609 
3 -2.5319 0~8289 
4 2.4576 0.8781 






Degrees of Freedom= 2· 
Integral at x=l: -0.3405 
Errbr in Integral: 0.0002 
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T= 70 C. 
Reference:' Scatchard G~,Wood S. E. ,Moche I J.M. :J.Am.Chem.Soc. 
62,712(1940) 
P12 X21 x2v P2 . f2 /1 log</2; (> 
-
568.89 0.1428 0. 1666 94.7771 I. 0688 0.9948 0.0312 
579. 13 0.2394 0.2702 156.4809 1.0526 0.9994 0.0225 
591. 62 0.3791 0.4105 242.8600 1.0316 1 . 0103 0.0091 
600.77 0.4930 0.5304 312.6407 r. 0212 1 • 0221 -0. 0004 
599.67 0.4939 0.5215 312.7279 1 • 0196 1. 0197 0.0000 
607.22 0.6224 0.6411 389.2887 1.0072 1.0380 -0.0131 
613.08 0.7624 0.7719 473.2365 0.9995 1.0586 -0.0249 
616.20 0.8750 0.8780 540.8656 0.9954 1.0814 -0.0360 
" 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
680.4895 1.7999 378.0625 
2 -127~7375 6.0338 -21.1703 
3 64.5400 4.7908 13.4716 
Pz CALC. DIF. 
94.7570. 0.0200 
156.4738 0.0072 
243. 1319 -0.2719 
312.1682 0.4725. 
Degrees of Freedom= 6 
Confidence in First Term= 
Confidence in Last Term= 
312.7097 0.0183 
99.5%+ 389.6145 ~0.3258 
99.5%+ 473.1581 0~0784 
540.8661 -6.0005 
THERMODYNAMIC CONSISTENCY CURVE FITTING: · 
n an STD. t ·log( f_; (> .DIF. 
ERROR CAfC. 
0 0.0443 .0.0004 100. 1739 
1 ~0.0913 0.0008-114.1348 
Degrees of Freedom= 6 
Integral at x=l: -0.0014 










T = 0 70-C -






.6 .8 1.0 
System: n-Octane/Benzene 0 T= 55 C. 
Reference: El shay I l.M.,Lu B.C.Y.:J.App.Chem.18,277C1968) 
P12 x21 x2v P2 f 2 (, logC(/ "> 
295.40 o. 1724 0.0509 15.0359 1.2640 0.9935 o. 1046 
292.50 o. 1725 0.0538 15.7365 1. 3221 0.9808 0. 1297 
290.50 0.1816 0.0560 16.2680 1.2983 0.9826 o. 1209 
286.70 0.1958 0.0560 16.0552 1.1884 0.9869 0.0807 
284.00 0.2070 0.0617 17.5228 1.2268 0.9854 0.0951 
283. 10 0.2197 0.0652 18.4581 1.2176 0.9946 0.0878 
279.40 0.2300 0.0684 19.1110 1.2042 0.9913 0.0845 
276.60 0.2530 0.0720 19.9152 1. 1408 1.0077 0.0539 
275.50 0.2399 0.0679 18.7065 1.1301 0.9907 0.0571 
274.00 0.2611 0.0741 20.3034 1.1270 1.0069 0.0489:., 
267.50 0.2180 0.0801 21.4267 1. 1170 0.9995 0.0483 
264.80 0.3060 0.0850 22.5080 1.0660 1.0238 0.9175 
259.80 0.3279 0.0939 24.3952 1.0782 1.0211 0 .0211 
252.30 0.3464 0.0987 24.9020 1.0419 1.0203 0.0091 
252. 10 0.3579 o. 1075 27.1007 1.0974 1.0276 0.0285 
241. 30 0.4109 o. 1219 29.4145 1.0375 1.0548 -0.0072 
230.40 0.4465 0.1350 31.1040 1.0096 1.0559 -0.0195 
227.50 0.4608 o. l 406 31.9865 l .0060 1.0633 -0.0241 
226.80 0.4664 0.1450 32.8860 l. 0219 1.0657 -0.0182 
218.70 0.4895 o. 1529 33.4392 0.9900 1.0642 -0.0314 
205. 10 0.5550 o. l 79 l 36.7334 0.9592 1. 1095 -0.0632 
199. 10 0.5740 o. 1907 37.9684 0.9587 1.1092 -0.0633 
181.20 0.6370 0..2470 44.7564 1.0183 1.1023 -0.0344 
171. 80 0.6661 0.2530 43.4654 0.9457 1. 1271 -0.0762 
156.00 0.7189 0.2980 46.4880 0.9372 1. 1425 -0.0860 
143.40 0.7411 0.3324 47.6662 0.9321 1.0844 -0.0657 
126.60 0.8167 0.4217 53.3872 0.9474 1.1713 -0.0921 




1 111.3437 6.6320 16.7888 
2 -179.6870 44.4284 --4.0444 
3 246.1285 91.0784 2.7024 
4 -117.6120 58.1516 -2.0225 






Degrees of Freedom= 24 18.1251 0.3330 
Confidence In First Term= 99.5S+ 18.7691 0.3418 




















THERMODYNAMIC CONSISTENCY CURVE FI TT I NG: . 
n an STD. t log<f,1'1> DIF. 
ERROR CAcC. 
0 0.2928 0.0345 8.4782 
1 -1.2939 0.2668 -4.8499 
2 1.6972 0.6107 2.7790 
3 -0.8436 0.4255 -1.9828. 
Degrees of Freedom= 23 
Integral at x=1: 0.0007 
Error in Integral: 0.0113 
0.1159 -0.0113 
0.1158 0.0139 






























' i f .. 
i 
n-Octane/Benzene T = 55°c 
.... -"' ',, __ j' ! 
n-Octane/Benzene T = 55°C 
L_ _____ _ 
System: n-Octane/Benzene T= 65°C. 
Reference: El shay I l.M.,Lu B.C.Y.:J. App.Chem.18,277(1968) 
P12 X21 x2v P2 f2 it >: log( ti1 f,) 
450.50 0.0459 0.0141 6.3520 1.4121 1.0098 o. 1456 
440. 10 0.0848 0.0259 11. 3986 1.3716 1.0161 o. 1303 
434.60 0.1060 0.0321 13.9507 1. 3430 t .0207 0. 1192 
414.50 0.1750 0.0530 21. 9685 1. 2810 1 .0321 0.0938 
409.90 0.2110 0.0657 26.9304 1. 3024 1.0529 0.0923 
397.20 0.2337 0.0752 29.8694 1. 3042 1.0398 0.0984 
396.80 0.2528 0.0786 31.1885 1.2589 1.0614 0.0741 
383.90 0.2850 0.0~58 32.9386 1. 1793 1.0648 0.0444 
380.30 0.2915 0.0892 33.9228 1. 1875 1.0605 0.0491 
368.90 0.3270 o. 1010 37.2589 1.1627 1.0689 0.0365 
361 .80 0.3481 o. 1040 37 .6272 1. 1030 1.0787 0.0097 
348.60 0.3888 0.1188 41. 4137 1.0869 1.0902.-0.0013 
337.00 0.4370 0.1340 45. 1580 1.0545 1.1244 -0.0279 
336.50 0.4480 o. 1450 48.7925 1.1113 1.1306 -0.0075 
329. 10 0.4450 o. 1420 46.7322 1. 0716 1.1036 -0.0128 
321. 70 0.4699 o. 1700 54.6890 1. 1876 1.0926 0.0362 
311.60 0.4958 o. 1647 51.3205 1.0562 1.1198 -0.0254 
301 .oo 0.5297 0.1813 54.5713 1. 0513 1.1366 -0.0339 
289.00 0.5600 o. 1970 56.9330 1.0374 1.1441 "'."0.0425 
282.70 0.5769 0.2009 56.7944 1.0046 1.1582 -0.0618 
277.40 0.5860 0.2119 58.7811 1.0236 1.1455 -0.0489 
251.60 0.6520 0.2534 63.7554 0.9978 1.1709 -0.0695 
230.90 0.6938 0.2985 68.9236 1.0137 1.1475 -0.0538 
227.90 0.7049 0.3040 69.2816 1.0029 1.1660 -0.0654 
223.30 o. 7180 0.3184 71.0987 1.0104 1.1708 -0.0639 
193.50 o. 7890 0.4090 79.1415 1.0235 1.1757 -0.0602 




1 150.5511 5.9050 25.4955 
2 -143.8301 22.8716 -6.2886 
3 100.2642 21.1887 4.7320 





Degrees of Freedom= 24 26.3047 0.6257 
Confidence in First Term= 99.5%+ 28.6082 1.2613 












56 • 8115 0 • 121 5 
58.2351 -1.4407 
59.0085 -0.2274 









0 0.1820 0.0120 15.1301 
1 -0.5535 0.0636 -8.7005 
2 0.2899 0.0745 3.8900 
Degrees of Freedom= 23 
Integral at x=l: 0.0019 
Error in Integral: 0.0149 



































T = 65°C 
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T = 65°C 






System: n-Octane/Benzene T= 75°c. 
Reference: El shay I l.M.,Lu B.C.Y.:J.App.Chem.18,277(1968) 
P12 x21 X2V P2 
628.40 0.0430 0.0150 9.4260 
595.60 0. 1180 0.0410 24.4196 
544.90 0.2650 0.0870 47.4063 
530.90 0.2790 0.0909 48.2588 
502.70 0.3495 0.1450 72.8915 
485.20 0.3909 o. 1320 64.0464 
466.90 0.4310 o. 1460 68. 1674 
419.50 0.5270 o. 1970 82.6415 
412.70 0.5488 0.2099 86.6257 
399.80 0.5670 0.2178 87.0764 
361. 90 0.6350 0.2695 97.5320 
333.80 0.6850 0.3030 101.1414 
277.40 0.7949 0.4290 119.0046 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
1 194. 7392 10.1200 19.2430 
2 -63.6390 16.5171 -3.8529 
Degrees of Freedom= 12 
Confidence in First Term= 99.5%+ 
Confidence in last Term= 99.5% 
'/ 2 Yt log( {it '1 > 
1.5223 1.0075 o. 1792 
1.4371 1.0087 o. 1537 
1.2423 1.0543 0.0712 
1.2012 1.0427. 0.0614 
1.4483 1.0292 o. 1483 
1. 1378 1.0770 0.0238 
1.0983 1.0915 0.0027 
1.0890 1.1093 -0.0080 
1.0962 1.1257 -0.0115 
1 .0665 1.1250 -0.0232 
1.0666 1.1282 -0.0244 
1.0254 1.1505 -0.0500 
1.0397 1.2029 -0.0633 


















0 0.1822 0.0202 9.0020 
1 -0.3387 0.0419 -8.0787 
Degrees of Freedom= 11 
Integral at x=l: 0.0128 
Error in Integral: 0.0283 












-o. 0498 -0'.10002 
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L ____ _ 
n-Octane/Benzene 
· 1 --.... -~ ... -,--,-·~·,· 
l ' ' I o =!observed' 
x = calculated q 
" 
X,, I 
System: Methane/Benzene 40°c. 
Reference; Savvina,Vellkovskli(1956:P~yslco-Chemlcal Constants 
of Binary Systems;Tlrrmennan 
P12 X21 X2V P2 
88.36 0.0100 0.9600 84.8250 
353.44 0.0500 0.9900 349.9030 
1060.31 o. 1300 0.9950 1055.0107 
1767.19 0.2300 0.9950 1758.3511 
2650.78 0.3100 0.9950 2637.5266 
3534.37 0.3800 0.9900 3499.0303 
4417.97 0.4400 0.9800 4329.6082 
5301.56 0.4900 0.9600 5089.4986 
6008.44 0.5500 0.9200 5527.7610 
6750.65 0.7600 0.7600 5130.4974 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
1 6627.5103 520.4247 12.7348 
2 6818.2659 1136.9479 5.9970 
Degrees of Freedom= 8 
Conf ldence In First Term= 99.5%+ 
Conf ldence In Last Term= 99.5~+ 
(2 ft log( J2/ /, > 
1.1765 0,0893 1 • 1198 
0.9706 0.0930 1.0183 
1.1256 o. 1523 0.8684 . 
1.0603 0.2869 0.5676 
1. 1800 0.4802 0.3904 
1.2771 1.4252 -0.0476. 
1.3648 3.9446 -0.4609 
1.4406 10.3952 -0.8581 
1. 3940 . 26. 7042 -1.2821 
0.9363 168.7664 -2.2555 










1HIJ~MODYNAMIC CONSISTENCY CUHVE FI TT I NG: 
n an STD. t log(~/~) DIF. 
ERROR CAt:C •. 
0 1 • 1634 
1 -3.8262 
2 18. 1822 












Degrees of Freedom= 5 
Integral at x=l: -0.4780 
Error In Integral: 0.0299 
1 • 1269 -o. 0071 . 
1.0101 0.0002 
0.8513 0.0171 . 
0.6287 -0.0611 
0.3302 0.0602 































T = 400C 
r-:-. -. --·-:· ..... ·--:-----·;- ............ .. 
'lo ~ observed 
I , 'I 'J .. d 
.i>c.:: .. ca cu a1.1e 
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System: Methane/Benzene T= 60°c. 
Reference: Savvina,VelikovskiiC195~:Physico-Chemical Constants 
of Binary Systems,Timmerman 
p12 x21 x2v P2 12 11 log<c'21 ft> 
88.36 0.0050 0.9500 83.9414 2.3898 0.0740 1.5088 
353.44 0.0450 0.9800 346.3687 1.0957 o. 1234 0.9483 
1060.31 o. 1250 0.9900 1049.7091 1. 1954 0.2020 0.7721 
1767.19 0.2250 0.9900 1749.5152 1. 1069 0.3800 0.4642 
2650.78 0.3050 0.9900 2624.2727 1.2248 0.6357 0.2848 
3534.37 0.3750 0.9800 3463.6866 1.3148 1. 8850 -o. 1564 
4417.97 0.4450 ... Q.9700 4285.4285 1.3708 3. 9802 -o. 46.28 
5301.56 0.4950 0.9500 5036.4830 1.4484 8.7485 -0.7809 
6008.44 0.5600 0.9000 5407.5923 1.3746 22.7592 -1.2188 
6450.23 9.7400 0.7400 4773. 1722 0.9182 107.5039 -2.0681 
PARTIAL PRESSURE CURVE FITTING: 
n a 
n 
STD.ERROR t p2 CALC. OIF. 
1 7392.5314 552.7094 13.3751 










Degrees of Freedom= 8 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 99.5%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STO. t log( f/ K> DI F. 
















Degrees of Freedom= 5 
Integral at x=l: -0.3629 
Error In Integral: 0.0683 
1.4238 0.0851. 
1.0980 -0.1497 














Methane/Benzene T = 6o9cc 
: : : l :+:fA7+:1~--. ,---:·-- ·- -~---;·----~---
• ;: : . : .. : . · .. io =t observed 
'! ' 



























·2,4} __ ;_ ____ i_ ... : . 
Methane/Benzene 
.. 1·. 
' --·-1 .. 
x 
T = 60°C 
~~·-~ ·-··'.-~----;·-~--F-~<••o 
i f o d: observed 
I i I ; ; 





System: Methane/Benzene T= 80°c. 
Reference: Savvfna,Velfkovskff(1956):Physfco-Chemicaf Constants 
of Binary Systems,Ttmmennan 
P12 x21 x2v P2 f 2 
176.72 0.0300 0.9300 164.3484 0.8269 
353.44 0.0400 0.9700 342.8343 1.2937 
1060.31 o. 1200 0.9800 1039.1060 1.3071 
1767.19 0.2200 0.9800 1731.8433 1. 1882 
2650.78 0.3000 0.9800 2597.7649 1. 3071 
3534.37 0.3700 0.9750 3446.0147 1.4058 
4417.97 0.4350 0.9500 4197.0692 1.4564 
5301.56 0.4950 0.9290 4877.4362 1.4873 
6096.80 0.7100 0.7100 4328.7246 0.9203 
. 
PARTIAL PRESSURE CURVE FITTING: 
n an STD.ERROR t p2 Cl\LC. 
1 7056.3276 353.8624 19.9409 216.8764 
2 5762.9115 852.2534 6.7620 291.4738 
929.7452 
Degrees of Freedom= 7 1831.3170 
Conf icence in First Term= 99.5%+ 2635.5603 




THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t logc'/211,> DIF. ERROR CA[C. 
0 0.4858 0.0797 6.0956 
1 -1.8494 0.5348 -3.4582 
2 -3.0695 0.7440 -4.1260 
Degrees of Freedom= 6 
Integral at x=t: -1.4621 
Error In Integral: 0.0849 
0.4276 -0.1386 








X1 log( 121 I,> 
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Methane/Benzene T = ao0c 
o :;.observed 
x :; calculated 
•if• 
i I 




System: Methane/Benzene T= 100°c. 
Reference: Savvina.VellkovskliC1956):Physlco-Chemlcal Constants 
of Binary Systems.Timmerman 
P12 x21 X2V P2 12 '1 loge '21 '1 > 
353.44 0.0350 0.9500 335.7655 1.6096 0,2442 0.8189 
1060.31 0. 1150 0.9700 . 1028.5029 1.5006 0.4792 0.4956 
1767.19 0.2150 0.9700 1714.1714 1.3377 0.9005 0.1719 
2650.78 0.2950 0.9700 2571.2571 1.4624 1.5040 -0.0122 
3534.37 0.3650 0.9650 3410.6710 1.5678 2.5974 -0.2192 
4417.97 0.4250 0.9400 4152.8895 1.6395 6.1467 -0.5738 
5301.56 0.5200 0.8950 4744.8972 1 • 5310 15.4629 .. 1).0041 
5743.36 0.7200 0.7200 4135.2177 0.9637 76.5781 -1.8998 
PART lAL,.PRESSURE CURVE FI TT I NG: 
n STD,ERROR t p2 CALC. DIF. 
9200.5148 T73.5594 53.0108 322.0180 13.7475 
1058.0592 -29.5564 
Degrees of Freedom= 7 1978.1107 -263.9393 




THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t log(~/(> DIF. 
ERROR CArC. 
t) 1.04 110 
I -7.2115 













Degrees of Freedomm 3 
Integral at x=1: -0.6211 
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System: Methane/Benzene T= 120°c. 
Reference: Savvina,Velikovskil(l956>:Physlco-Chemical Constants 
of Binary Systems,Tlrnmerman 
P12 X21 X2v P2 
353.44 0.0350 0.9200 325. 1624 
1060.31 o. 1100 0.9500 1007.2966 
1767.19 0.2100 0.9400 1661.1558 
2650.78 0.2900 0.9400 249 t. 7337 
3534.37 0.3600 0~9350 3304.6397 
4417.97 0.4200 0.9100 4020.3505 
5301.56 0.5900 0.8000 4241.2489 
5407.59 0.7000 0.7000 3785.3146 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
1 10636.0919 1079.7831 9.8502 
2 -5228.2259 2281.2517 -2~29t8· 
Degrees of Freedom= 6 
Confidence in First Term= 99.5%+ 
Confidence In Last Term= 95.0%+ 
Y2 y, log<tf2t '1 > 
1.6458 0.3256 0.7036 
1.6222 0.6619 0.3893 
1.4013 1.4913 -0.0270 
t. 522 t 2.4890 -0.2135 
1.6261 3.9884 -0.3896 
1.6957 7.6172 -0.6523 
1.2734 28.7347 -1.3532 










THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t log( (71 I,) DIF. ERROR CAtC. 
0 0.9443 














Degrees of Freedom= 3 
Integral at x=1: -6.8730 
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T = 120°c 
..... 
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System: Methane/Benzene T= 150°C. 
Reference: Savv Ina, Ve 11kovsk11 C 1956): Phys I co-Chemt1ca I Constants.in>; 
of Binary Systems,Tlmmerman 
P12 X21 x2v P2 
353.44 0.0300 0.8800 311.0249 
1060.31 o. 1050 0.9200 975.4872 
1767.19 0.2050 0.9200 1625.8121 
2650.78 0.2850 0.9100 2412.2103 
3534.37 0.3550 0.9050 3198.6085 
4417.97 0.4600 0.8400 3711.0928 
4736.06 0.6500 0.6500 3078.4398 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
8407.6502 180.1639 46.6667 
Degrees of Freedom= 6 
Conf ldence in First Term= 99.5%+ 
f 2 '1 logct;1 {,> 
1. 9524 0.2301 0.9284 
1. 7496 0.4988 0.5449 
1. 4936 0.9359 0.2029 
1.5940 1.7561 -0.0421 
1 .6968 2.7398 -0.2080 
1. 5193 6.8896 -0.6564 
0.8919 24.9266 -1.4461 







THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t log( ~/ ~) DI F. 
ERROR CA[C. 















Degrees of Freedom= 2 
Integral at x=1: -0.4680 
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I I ' I ! I -1. 2 -...... .. i .. ---·- :. ·-· f r 1 
Methane/Benzene T = 150°C 
System: Propane/Benzene 0 T= 38 C. 
Reference: Physico-Chemlcal Constants of Binary Systems,Timmerman 
P12 X21 x2v P2 '/2 '1 1ogct21 '1 > 
167.20 0.0000 0.0000 0.0000 1.0000 1.0000 ------
1064.00 0.0228 0.7378 785.0192 3.5283 1. 7075 0.3152 
2052.00 0.0624 0.8490 1742.1480 2.8610 1.9765 0.1606 
3116 .oo o. 1194 0.9000 2804.4000 2.4069 2. 1163 0.0559 
4104.00 0. 1980 0.9310 3820.8240 1. 9775 2.1118 -0.0285 
5168.00 0.3038 0.9505 4912.1840 1 .6569 2.1976 -0.1226 
7752.00 0.6801 0.9831 7620.9912 1.1483 2.4493 -0.3299_ 
9758.40 1.0000 1.0000 9758.4000 1.0000 1.0000 
PARTIAL PRESSURE CURVE FITTING: 
n an STD.ERROR t Pz CALC. 
1 31512.5793 1115.8575 28.2407 0.0000 
2 -77518.4441 7616.8388 -10.1772 679.3693 
3 100558.2675 13983.6493 7.1911 1688.3003 
4 -44794.7372 7487.7398 -5.9824 2819.5381 
3912. 1829 
Degrees of Freedom: 4 4856.9852 
Confidence in First Term= 99.5%+ 7625.9556 
Confidence in Last Term= 99.5%+ 9757.6655 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a STD. t log(~/~) DIF. 
n ERROR CA[C. 















Degrees of Freedom: 1 
Integral at x=1: 0.7158 
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.l . 
System: Propane/Benzene 0 T= 71 C. 
Reference: Physico-Chemlcal Constants of Blnary?Systems,Tlmmermar 
P12 x21 x2v p2 Ii f, log(~/~) 
577.60 0.0000 0.0000 0.0000 1.0000 1.0000 
------
1064.00 0.0076 0.3046 324.0944 2. 1482 1.2908 0.2212 
2052.00 0.0277 0.6114 1254.5928 2.2816 1. 4199 0.2060 
3116.00 0.0495 0.7420 2312.0720 2.3529 1.4643 0.2060 
4104.00 0.0772 0.7980 327419920 2. 1370 1.5553 0. 1380 
5168.00 o. 1083 0.8280 4279.1040 1. 9904 1. 7259 0.0619 
7752.00 0.2107 0.8780 6806.2560 1.6273 2.0745 -0.1054 
10336.00 0.3453 0.9172 9480.1792 1.3830 2.2631 -0.2139 
12920.00 0.5146 0.9481 12249.4520 1 • 1991 2.3917 -0.2998 
15504.00 0.7023 0.9727 15080.7408 1 .0817 2.4615 -0.3571 
18088.00 0.8801 0.9903 17912.5464 1.0253 2.5335 -0.3929 
19851.20 1.0000 1.0000 19851.2000 1 .oooo 1.0000 
------
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t p2 CALC. DIF. 
1 49741.0674 
2 -114152. 0776 
3 1~1580.3830 
4 -158888.2343 














Degrees of Freedom= 7 
Confidence In Eirst Term= 99.5%+ 




THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t log<l2t '1> DI£. ERROR 
0 0.2466 0.0171 14.4399 
. 1 -1.6781 0.1263 -13.2833 
2 1.1085 0.1473 7.5272 
Degrees of Freedom= 7 
Integral at x=t: -0.2230 
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System: Propane/Benzene . T= 104°C. 
Reference: Physico-Chemlcal Constants of Binary Systems,Timmerman 
P12 x21 x2v Pz 
1512.40 0.0000 0.0000 0.0000 
2052.00 0.0074 o. 1670 342.6840 
3116 .oo 0.0220 0.3596 1120.5136 
4104.00 0.0376 0.4772 1958.4288 
5168.00 0.0533 0.5573 2880.1264 
7752.00 o. 1015 0.6792 5265.1584 
10336.00 o. 1572 0.7507 7759.2352 
12920.00 0.2227 0.7997 10332.1240 
15504.00 0.2945 0.8371 12978.3984 
18088.00 0.3749 0.8642 15631.6496 
20672.00 0.4640 0.8920 18439.4240 
23256.00 0.5671 0.9144 21265.2864 
25840.00 0.6675 0.9313 24064.7920 
28424.00 0.7657 0.9467 26909.0008 
31008.00' 0.8797 0.9622 29835.9876 
33044.80 0.9740 0.9740 32185.6352 




1 56932.5245 586.2945 97.1057 
2 -57542.9131 3327.2036 -17.2947 
3 51999.9512 5793.7751 8.9751 
4 ~18567.9469 3115.6936 -5.9595 
Degrees of Freedom= 17. 
Confldoncn In rlrst Torm~ 99.5%+ 
Co11 f I dorl<:o In Lnst l'orm= 99. 5%+ 
f 2 i1 log( / 2/ ~ > 
·).0000 1 .oooo 
------
1.3803 1. 1386 0.0836 
1.5181 1. 3491 0.0512 
1.5525 1.4741 0.0225 
1.6106 1.5979 0.0034 
1.5462 1.8301 -0.0732 
1.4712 2 .0215 -0 •. 1380 
1.3829 2.2013 -0.2019 
1. 3135 2.3670 -0.2557 
1.2428 2. 5982 -0. 3202·· 
1.1845 2.7541 -0.3664 
1 • 1177 3.0406 -0.4346 
1.0746 3.5301 -0.5165 
1 .0475 4.2754 -0.6107 
1.0109 6.4422 -0.8042 
0.9849 21.8492 -1.3458 

















' THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t logC/21'1> DIF. ERROR CALC. 
















Degrees of Freedom= 7 
Integral at x=l: -0.4455 
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System: Propane/Benzene T= 138°C. 
Reference: Phys I co-Chemical Constants of Binary Syste•s,Tlmmerman 
P12 x21 x2v P2 
3344.00 0.0000 0.0000 OlOOOO 
4104.00 0.0081 o. 1108 454.7232 
5168.00 0.0190 0.2206 1140.0608 
7752.00 0.0479 0.3992 3094.5984 
10336.00 0.0792 0.5077 5247.5872 
12920.00 o. 1133 0.5819 7518.1480 
15504.00 0. 1503 0.6352 9848.1408 
18088.00 o. 1906 0.6750 12209.4000 
20672.00 0.2349 0.7047 14567.5584 
23256.00 0.2768 0.7255 16872.2280 
25840.00 0.3292 0.7474 19312.8160 
28424.00 0.391~ 0.7645 21730.1480 
31008.00 0.4574 0.7814 24229.6512 
33668.00 0.5261 0.7991 26904.0988 
36176.00 0.6113 0.8052 29128.9152 
38760.00 0.7104 0.8084 31333.5840 
39770.80 0.7980 0.7980 31737 .0984 




1 71314.9952 41~.4236 173.3372 
2 -39012.6130 658.4156 -59.2523 
Degrees of Freedom= 15 
Confidence In First Term= 99.5%+ 
Conf ldenco In Lost Term~ 99,5%+ 
t2 ,, log<i2t'1> 
1.0000 1.0000 
------
1.3463 1. 1002 0.0876 
1.4389 1.2279 0.0689 
1 • 5493 1.4628 0.0249 
t • 5889 1.6525 -0.0170 
1.5913 1.8218 -0.0587 
1.5713 1 • 9905 -0. 1027 
1.5362 2.1719 -0.1504 
1 .4929 2.3831 -0.2031 
1.4617 2.6397 -0.2566 
1.4069 2.9098 -0.3156 
1.3304 3.2907 -0.3932 
1.2703 3.7358 -0.4684 
1.2263 4.2682 -0.5415 
1. 1427 5.4216 -0.6761 
1.0577 7.6666 -0.8602 
0.9537 11.8932 _, .0957 
p2 CALC. DIF. 

















THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a0 STD. t log</,ll> DIF. ERROR CAtc.1 
0 0.1036 0.0056 18.4772 
1 -1.6686 0.0714 -23.3548 
2 1.9610 0.2243 8.7439 
3 -2.1781 0.1894 -ll,5021 
Degrees of Freedom= 12 
Integral at x=l: -0.6216 

























T = 138°C 
--,---,·- ... 
q =1observed 

























System: Propane/Benzene T= 111°c. 
Reference: Phys I co"."_~heml cal Constants of Binary Systems,Timmerman 
P12 X21 x2v Pz '12 ~ logcl'21 i, > 
6513.20 0.0000 0.0000 0.0000 1.0000 1.0000 
------
7752.00 0.0103 o. 1923 1490.7096 3.0027 0.9713 0.4901 
10336.00 0.0323 0.2332 2410.3552 1. 5482 1.2575 0.0903 
12920.00 0.0552 0.3304 4268.7680 1.6044 1.4059 0.0574 
15504.00 0.0793 0.4030 6248.1120 1.6347 1.5435 0.0249 
18088.00 o. 1048 0.4588 8298.7744 1.6429 1.6789 ~0.0094 
20672.00 0.1312 0.5022 10381.4784 1.6416 1.8185 -0.0444 
23256.00 o. 1600 0.5362 12469.8672 1.6169 1.9715 -0.0861 
25840.00 o. 1905 0.5650 14599.6000 1. 5900 2.1319 -0.1273 
28424.00 0.2234 0.5848 16622.3552 1.5437 2.3332 -0.1794 
31008.00 0.2276 0.6042 18735.0336 1. 7078 2 .4396 -0. 1548 
33592.00 0.2917 0.6185 20776.6520 1.4777 2.7779 -0.2741 
36176.00 0.3358 0.6266 22667.8816 1.4005 3.1225 -0.3482 
38760.00 0.3794 0.6278 24333.5280 1.3306 3.5691 -0.4284 
41344.00 0.4290 0.6227 25744.9088 1.2451 4 • 1944 -0. 527 4 
43928.00 0.4968 0.5773 25359.6344 1.0590 5.6655 -0.7282 
44422.00 0.5490 0.5490 24387.6780 0.9216 6.8203 -0.8691 
PARTIAL PRESSURE CURVE FITTING: 
n a STD.ERROR t p2 CALC. OIF. n 
1 90916.6476 2414.1482 37.6599 0.0000 0.0000 
2 -70157.8372 7186.7888 -9.7621 928.9984 561 • 7112 
2863.4127 -453.0575 
Degrees of Freedom= 13 4804.8252 -536.0572 
Conf ldence In First Term= 99.5%+ 6768.5033 -520.3913 
Conf ldonco In Last Term= 99.5%+ 8757.5183 -458.7439 













THERMODYNAMIC CONSISTENCY CURVE FITTING: 

















Degrees of Freedom= 8 
Integral at x=l: -88.6252 














































T = 171°C 
System: Propane/Benzene T= 204°C. 
Reference: Physico-Chemlcal Constants of Binary Systems,Timmerman 
P12 x21 x2v P2 
11483.60 0.0000 0.0000 0.0000 
12920.00 0.0097 0.0571 737.7320 
15504.00 0.0283 o. 1456 2257.3824 
18088.00 0.0450 0.2059 3724.3192 
20672.00 0.0691 0.2588 5349.9136 
23256.00 0.0866 0.3062 7120.9872 
25840.00 0.1053 0.3384 8744.2560 
28424.00 o. 1265 0.3685 10474.2440 
31008.00 0. 1500 0.3944 12229.5552 
33592.00 0. 1754 0.4184 14054.8928 
36176.00 0.2027 0.4366 15794.4416 
38760.00 0.2308 0.4461 17290.8360 
41344.00 0.2597 0.4419 18269.9136 
43928.00 0.3038 0.4132 18151.0496 
44840.00 0.3490 0.3490 15649. 1600 




1 90831.7636 2252.1455 40.3312 
2 -71650.7300 10898.3329 -6.5745 
Degrees of Freedom= 11 
Conf ldence In First Term= 99.5%+ 
Confidence in Last Term= 99.5%+ 
i2 ~ log< 121 f, > 
1.0000 1.0000 
------
1.5521 1.0712 o. 1610 
1.6279 1 • 1871 0. 1371 
1 .6890 1 .3097 0. 1104 
1.5801 1. 4333 0.0423 
1.6781 1 .5383 0.0378 
1.6947 1.6639 0.0080 
1 .6898 1.7894 -0.0249 
1 .6639 1.9238 -0.0630 
1 .6353 2.0632 -0. 1009 
1 .5902 2. 2261 -0. 1461 
1 .5289 2.4305 -0.2013 
1.4357 2.7142 -0.2765 
1.2193 3.2242 -0.4222 
0.9151 3.9047 -0.6300 














THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a STD. t log('(_/ t,> DIF. 
n ERROR CA~C. 
0 0.1924 0.0075 25.7617 
1 -2.4258 0.1893 -12.8165 
2 8.6452 1.2622 6.8495 
3 ~24.1609 2.3435 -10.3095 
Degrees of Freedom= 10 
Integral at x=l: -4.1790 
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System: Heptane/Benzene 0 T= 60 c. 
Heference: Brown,EwaldC1951>:Physlco-Chemlcal Ct>nstants of 
Binary Systems,Tlmmerman 
p12 x21 x2v P2 
216.43 o. 9821 0.9578 207.3010 
224.86 0.9546 0.9000 202.3830 
239.66 0.9073 0.8070 193.4008 
266.92 0.8121 0.6584 175.7268 
294.35 0.7066 0.5283 155.5080 
315.58 0.6129 0.4375 138.0536 
335.65 0.5122 0.3543 118.9309 
350.83 0.4216 0.2922 102.5055 
351.01 0.4198 0.2909 102.0913 
365.93 0.3164 0.2239 81. 9390 
378. 15 0.2088 o. 1572 59.4263 
387.64 o. 1042 0.0865 33.5154 
390.29 0.0575 0.0505 19.7214 
391. 51 0.0210 0.0198 7.7480 
PARTIAL PRESSURE CURVE Fl.TTING: 
n a 
n 

















Degrees of Freedom= 10 
Confidonco In First Torm= 99.5%+ 
Confldonco In Last Torm= 99.5%+ 
'(2 11 log( X2! ~) 
1 .0027 1.3024 -0.1135 
1.0072 1.2625 -0.0981 
1 .0127 1.2731 -0.0994 
1.0280 1.2386 -0.0819 
1.0454 1.2080 -0.0627 
1.0701 1.1704 -0.0389 
1. 1030 1 • 1 34 1 -0 • 0 121 
1 • 1551 1 .0957 





1. 7527 1.0005 






















THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t logci 1i1> DIF. 
ERROR CAfC. 
0 0.2562 0.0028 91.7796 
l -0.7744 0.0279 -27.7658 
2 0.5911 0.0684 8.6377 
3 -0.1845 0.0452 -4.0837 
Degrees of Freedom= 10 
Integral at x=l: 0.0199 
Error in Integral: 0.0028 
-o. 1090 -0.0046 
-o. 1049 0.0068 

































Heptane/Benzene T = 60°C 
System: Heptane/Benzene T= ao0 c. 
Reference: Brown,Ewald(1951):Physlco-Chemlcal Constants of 
Binary Systems 
P12 x x2v P2 21 
440. 14 0.9789 0.9571 421.2668 
452.34 0.9556 0.9136 413.2533 
453.06 0.9542 0.9099 412.2484 
47807 0.9071 0.8277 396.2731 
527.72 0.8105 0.6776 357.5725 
572.65 0.7117 0.5601 320.7184 
6l4.60 0.6091 0.4554 279.8950 
651.90 0.5048 0.3685 240.1991 
678.53 0.4181 0.3070 208.2884 
688.11 0.3842 0.2803 192.8772 
706.53 0.3152 0.2334 164.9041 
730. 14 0.2079 0.1639 119.6407 
746.04 0. 1168 0.0962 71. 7392 
754.04 O-i0576 0.0506 38. 1620 
757.20 0.0207 0.0190 14.4095 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t 
1 702.2685 7.6110 92.2697 
2 -798.0359 40.5974 -19.6573 
3 865. 1155 67.6878 12.7810 
4 -340.7344 35.3320 ·-9.6438 
Y2 Y1 log( 121 (> 
1.0055 1 • 1768 -o. 0683 
1 .0104 1.1606 -0.0602 
1.0094 1.1740 -0.0656 
1.0207 1.1704 -0.0594 
1.0307 1.1832 -0.0599 
1.0530 1.1511 -0.0387 
t.0736 1.1281 -0.0215 
1. 1116 1.0955 0.0064 
1. 1640 1.0647 0.0387 
1.1731 1.0595 0.0442 
1.2223 1.0421 0.0693 
1.3448 1.0154 o. 1220 
1.4352 1.0059 o. 1543 
1.15472 1.0009 0. 1891 
1.6296 0.9993 0.2123 
p2 CALC. DI F. 
421.3532 -0.0864 




11~1Htl"'"" uf rnm,fnm- 1;• "S10.CH1!S 0, 70GO 
Conf ldance In first lerm= 99.5%+ 200,2792 -0,3842 





72. 4475 -o. 7083 . 
37 .9831 0.1789 
14.1758 0.2337 
THERMODYNAMIC CONS I ST ENCY CURVE FI TH'NG: 
n an STD. t log<f t'1> DIF. 
ERROR CAfC. 
0 0.2220 0.0026 84.7498 
1 -0.5667 0.0124 -45.7340 
2 0.2789 0.0116 24.1479 
Degrees of Freedom• 12 
Integral at x=l: 0.0316 
















Heptane/Benzene T = ao0 c 
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System: Toluene/Benzene T= 120°c. 
Reference: Grlswold,Andres ,KleinC1943):Physlco-Chemical Constants 
of Binary Systems,Tlmmerman 
p12 x21 X2V P2 f 2 ~ log< fit~> 
1132 .40 0.8830 0.7800 883.2720 1.0334 0.9430 0.0397 
1322.40 0.7440 0.5780 764.3472 1.06 t3 . 0.9654 0 .0411 
1330.00 0.7420 0.5750 764.7500 1.0647 0.9703 0.0403 
1322.40 0.7360 0.4470 791. 1128 0.8297 1.2268 -o. 1698 
1520.00 0.5600 0.3610 548.7200 110122 0.9776 
1869.60 0.3120 0.1760 329.0496 l .0895 0.9917 






973.4260 34.5702 28.1580 859.5351 23.7369 
724.2289 40.1183 
Degrees of Freedom= 6 722.2821 42.4679 
Conf ldence in First Term= 99.5%+ 716.4415 -125.3287 
545.1186 3.6014 
303.7089 25.3407 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 




I' -57A6. 1035 







Degrees of Freedom= 1 
Integral at x=l: -29.7654 
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Toluene/Benzene T = 120°c 
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System: Toluene/Benzene 0 T= 160 C. 
Reference: Grlswold,Andres,Kleln(1943>:Physlco-Chemfcal Constants 
of Binary Systems,Tlmmerman 
p12 X21 x2v P2 
2872.80 0.8730 0.7720 2217 .8016 
3275.60 0.7230 0.5860 1919.5016 
3594.80 0.6020 0.4570 1642.8236 
4263.60 0.3800 o.;,24ao :1 .:1051. 3728 
4871.60 0.2400 o. 1550 755.0980 




'12 '11 log(~/~) 
1.0412 0.9226 0.0525 
1.0881 0.8758 0.0942 
1.1184 0.8774 o. 1054 
1. 1404 0.9251 0.0908 
1.2894 0.9690 0. 1241 
p CALC. DIF. 
2 
1 4399.5864 505.2522 8.7077 
2 -8043.7431 2942.9274 -2.7332 
3 12890.4431 5223.9056 2.4676 






Degrees of Freedom= 2 
Conf ldence In First Term= 99.0%+ 
Confidence in Last Term= 90.0%+ 






0 0.3373 0.0587 5.7429 
1 -1.4818 0.3763 -3.9381 
2 2.8913 0.7165 4.0353 
3 -1.7970 0.4203 -4.2758 
Degrees of Freedom= 1 
Integral at x=l: 0.1109 
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System: Toluene/Benzene T= 200°c. 
Reference: Griswold,Andres,Klein(1943):Physlco-Chemlcal Constants 
of Binary Systems,Tlmmerman 
P12 x21 x 2v p2 f2 '1 log<~/ i,) 
6771.60 0.8460 0.7780 5268.3048 1.0077 0.9270 0.0362 
7235.20 0.7300 0.6160 4456.8832 0.9879 0.9772 0.0047 
7911.60 0.6150 0.4820 3813.3912 1.0033 1.0109 -0.0033 
8686.80 0.4340 0.3180 2762.4024 1.0299 0.9940 0.0154 
9720.40 0.2230 o. 1540 1496.9416 1.0862 1.0051 0.0337 
PARTIAL PRESSURE CURVE FITTING: 
n STD.ERROR t p2 CALC. OIF. 
1 7488. 1055 242.6145 30.8642 
2 -3839.3115 806.6001 -4.7599 
3 2754.1029 647.1750 4.2556 
Degrees of Freedom= 3 
Confidence in First Term= 99.5%+ 
Confidence in Last Term= 97.5%+ 
5254.6781 13.6267 
4491.7407 .-34.8575 
3793.6887 I 19. 7025 
2751.8187 10.5837 
1509.4642 -12.5226 






0 0.1043 0.0304 3.4319 
1 -o.~112 0.1213 -2.9626 
; () •. \11'() 0. 110:1 l. •) .. l4 
Oetreos of Freedom= 2 
Integral at x=l: 0.0300 
Error In Integral: 0.0067 






















. ~ , 
:j 
-·· _, ___ , ~ ·~1 
' '.:
L l !· ~00 ~~-:---··' 
t: ~. i 
l' .... J __ ' . I 







I · I 
·-·~--+· ·-·· 












l I ~ . .. ! ' ··:···-·r .'·'.1.·,· Q ; ' : - , i I . l. 'A--...:.. __ ..J., ___ . __ ,i.,._. __ ...:_. ____ ~--
• 2 
r = 200°c 
--r- : I. . : I . ;--~~-:---::-----· -, 
. -·' .. _Q __ ;:~·r' observe.dJ 
. i :- 1. i : • · I ) : . .:..:.>L =._!_ca~cuJa.t~d. 
' I I ' ' ' 

























System: Toluene/Benzene 0 T= 240 C. 
Reference: Grlswold,Andres,KleinC1943):Physlco-Chemical Constants 
of Binary Systems,Tlmrnerman 
P12 x21 x2v P2 'f 2 
12312.00 0.8290 0.7630 9394.0560 1.0600 
13604.00 0.6920 0.5830 7931.1320 1.0721 
15481.20 0.4930 0.3920 6068.6304 1.1515 
15982.80 0.4500 0.3340 5338.2552 1. 1097 
17328.00 0.2410 0.1710 2963.0880 1 • 1501 
PARTIAL PRESSURE CURVE FITTING: 
n a STD.ERROR t Pz CALC. 
n 
1 12943.5735 341.0962 37.9370 9370.3371 
2 -1978.7604 491.2309 -4.0282 8009.3957 
5900.2460 
Degrees of Freedom=.4 5423.9091 
Confidence In First Term= 99:5%+ 3004.4728 
Conf ldence in Last Term= 99.0%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t log(~/~) DI F. 
ERROR CAcC. 
0 0.0469 0.0072 6.5510 
Degrees of Freedom= 4 
Integral at x=l: 0.0469 
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System: Toluene/Benzene T= 280°C. 
Reference: Griswold,Andres,KleinC1943):~hysico-Chemlcal Constants 
of Binary Systems,Tinvnerman 
p12 x x2v P2 !2 '1 log< ~I I,> 21 
21257.20 0.8310 0.7880 16750.6736 1.0866 0~8068 o. 1293 
23172.40 0.6980 0.6220 14413.2328 1. 1132 0.8776 0.1033 
23636.00 0.6450 0.5730 13543.4280 1.1319 0.8602 o. 1192 
25893.20 0.4300 0.3560 9217 .9792 1. 1556 0.8852 0. 1158 
28963.60 0.2570 0.2100 6082:3560 1t2758 0.9318 0.1365 
PARTIAL PRESSURE CURVE FITTING: 
n a 
n 
STD.ERRGR t p CALC. OIF. 
1 32717.3979 2580.9236 12.6766 
2 -54240.6186 15061.7797 -3.6012 
3 85200.8612 27125.9774 3.1409 
4 -45889.9137 15392.1284 -2.9814 
Degrees of Freedom= 2 
Confidence In First Term= 99.5%+ 







THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a STD. t I og ( f I I, > DI F. 
n ERROR CAfC. 
0 0.1980 0.0343 5.7730 
1 -0.3058 0.1407 -2.1726 
2 0.2650 0.1295 2.0465 
Degrees of Freedom= 2 
Integral at x=1: 0.1334 
Error in Integral: 0.0060 
o. 1269 0.0024 
0.1137 -0.0104 
0.1 MO 0,0082 
0.1155 0.0003 
0.1369 -0.0004 
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T= 20 C. 
Reference: Bjerrum,JozefowtczC1932):Phystco-Chemtcal Constants 
of Binary Systems,Ttrrmerman 
P12 x21 x2v P2 ¥2 K1 log<'21{> 
75.81 0.0000 0.0000 0.0000 1.0000 1.0000 
------
73.28 0.0549 0.0060 0.4397 2. 1882 1 .0166 0.3329 
70.03 o. 1078 0.0114 0.7983 2.0234 1.0236 0.2960 
63.38 0.2310 0.0192 1.2227 1. 4461 1 .0713 o. 1303 
47.81 0.5025 0.0435 2.0797 1. 1308 1.2125 -0.0303 
27.66 0.7671 0. 1109 3.0675 1 .0926 1.3929 -o. 1055 
16. 18 0.8896 0.2074 3.3557 1 .0307 1 • 5323 -0. 1722 
3.66 1.0000 1.0000 3.6600 1.0000 1.0000 


























Degrees of Freedom= 3 3.3677 -0.0120 
Confidence In First Term=99<:5%+.'.3.6567 ().0033 
Conf ldence In Last Term= 99.0%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 





0 0.3932 0.0288 13.6747 
1 -1. 1463 0.1778 -6.4463 
2 0.5990 0.1866 3.2091 
Degrees of Freedom= 3 
Integral at x=1: 0.0197 
Error In Integral: 0.0203 










Tetraethy Is i I ane/Benzene T = 20°c 
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0 .2 .4 .6 .a 
System: Tetraethylsllane/Benzene 0 T= 35 C. 
Reference: Bjerrum,JozefowlczC1932):Phystco-Chemlcal Constants 
of Binary Syste•s,Tlnrnennan 
P12 x21 x2v P2 ~2 '1 log(~/ '1) 
150.80 0.0000 0.0000 0.0000 1.0000 1.0000 ------
144.30 0.0536 0.0060 0.8658 1.8567 1 ~0050 0.2666 
142.40 0.0760 0.0086 1.2246 1.8521 1.0132 0.2620 
122.50 0.2550 0.0247 3.0257 1.3639 1.0634 o. 1081 
92.30 0.5008 0.0539 4.9750 1.1418 1.1600 -0.0069 
54.50 0.7853 o. 1236 6.7362 1.0211 1 • 3105 -o. 1084 
28.20 0.9179 0.2842 8.0144 1.0036 1.6304 -0.2107 
8.70 1.0000 1.0000 8.7000 1.0000 1.0000 
PARTIAL PRESSURE CURVE FITTING: 
n a 
n 




























Degrees of Freedom= 2 8.7003 -0.0003 
Conf ldence in First Term= 99.5%+ 
Confidence In Last Term= 95.0%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n e S TO. t I og C '// {,) 0 I F. 
n ERROR CAcC. 
0 0.3372 0.0125 26.9388 
1 -1.2379 0.1456 -8.5017 
2 1.5932 0.3705 4.3003 
3 -0.9741 0.2544 -3.8293 
Degrees of Freedom= 2 
Integral at x=l: 0.0058 
Error in Integral; 0.0055 
0.2753 -0.0087 
0.2519 0.0101 
o. 1090 -0.0009 
-0.0055 -0.0014 
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Tetraethylsllane/Benzene T = 35°C 
T 
i ! I: 
.4 .6 .a 
tetraethylsl lane/Benzene T = 35 C 
System: Tetraethylsilane/Benzene 
0 
T= 50 C. 
Reference: Bjerrum,Jozefowicz(1932>:Physico-Chemical Constants 
of Binary Systems,Tlmmerman 
P12 x21 x2v P2 t2 i1 log< '21 f, > 
276.30 0.0000 O.OOOO·l-· 0.0000 1.000.0 1.0000 ------
255.40 0.0939 0.0113 2.8860 1. 5818 1.0086 0. 1954 
223.80 0.2448 0.0280 6.2664 1.3174 1.0425 0.1017 
168.70 0.4874 0.0619 10.4425 1.1027 1.1174 -0.0058 
102.00 0.7493 o. 1458 14.8716 1.0215 1.2578 -0.0904 
54.70 0.9064 0.3220 17.6134 1.0001 1.4340 -0.1565 
19.43 1 .0000 1 .0000 19.4300 1 .0000 1.0000 
























Freedom= 2 19.4262 0.0038 
in First Term= 99.5%+ 
in Last Term= 97.5%+ 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n an STD. t log<Y:/'1> DIF. 
tlmOR CA1:C • 
. 0 0.2740 0.0071 38.6696 
1 -0.9166 0.0647 -14.1625 
2 0.9705 0.1511 6.4231 
3 -0.5324 0.1000 -5.3252 
Degrees of Freedom= 1 
Integral at x=l: 0.0061 
Error in Integral: 0.0044 
0.1961 -0.0006 









.4 . "''l ·-
I 
r-
1-- 1 ~ 
• 3 r- --: 
I~ ... -
r· I .. 
.2L - _'i ___ . l . . . 
- • 1 
-.2 
;; -· . 'I " ; 















System:. Ethylene Chloride/Benzene 0 T= 20 C. 
Reference: Sleg,Crutzen,YostC1951>:Physico-Chemical Constants of 
Binary Systems,Tlnvnennan 
p12 x21 x2v P2 i2 Y, log<'2tl,> 
62.20 1.0000 1.0000 62.2000 1.0000 1.0000 
------
64.40 0.8450 0.8140 52.4216 0.9974 1.0304 -0.0141 
66.50 0.7030 0.6570 43.6905 0.9912 1.0240 -0.0107 
68.60 0.5570 0.5080 34.8488 1.0059 1.0158 -0.0043 
70.40 0.4060 0.3640 25.6256 1.0147 1.0050 0.0042 
72.60 0.2230 0.2960 21.4896 1.5493 0.8771 0.2471 
75.00 0.0000 0.0000 0.0000 1.0000 1 • 0000(. ------
















Degrees of Freedc>rn= 1 
Confidence In First Term= 99.5%+ 
Confidence in Last Term= 99.5%+ 








THERMODYNAMIC CONSISTENCY CURVE FITTING: 
11 " ~;rn. 1 "t'J < t/ '/.1 > n 1 r • 
" umrn~ CALC. 
0 1.0399 o. 1595 6.5200 
1 -5.2159 1.0993 -4.7447 
2 8.3914 2.2395 3.7470 
3 -4.3770 1.3917 -3.1450 
Degrees of Freedom= 1 
Integral at x=l: 0.1348 
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Ethylene Chloride/Benzene T = 20°C 
System: Ethylene Chloride/Benzene 
0 
T= 45 C. 
Reference: Sleg,Crutzen,YostC1951):Physlco-Chemlcal Constants 
of Binary Systems,Timmerman 
p12 x21 x2v P2 12 61 log< ~i/ t'l > 
191. 50 1.0000 1.0000 191.5000 1.0000 1 .0000 ------
198.20 0.8450 0.8210 162.7222 1.0056 1.0255 -0.0085 
203.00 0.7030 0.6680 135.6708 1.0078 1.0172 -0.0040 
207.80 0.5570 0.5200 108.0560 1.0130 1.0088 0.0018 
211.80 0.4060 0.3730 79.0014 1.0161 t .0016 0.0062 
217.00 0.2230 0.2040 44.2680 1.0366 0.9960 0.0174 
223.20 0.0000 0.0000 0.0000 1.0000 1.0000 ------
PARTIAL PRESSURE CURVE FITTING: 
n an STD.ERROR t p2 CALC. DIF. 
1 244. 1669 6.2885 38.8273 191.5000 0.0000 
2 -434.6848 64.6509 -6.7236 162.7222 0.0000 
3 1497.2576 243.8748 6. 1395 135.6708 0.0000 
4 -2511.1180 429.6990 -5.8439 108.0560 0.0000 
5 2029.3057 358.0590 5.6675 79.0014 0.0000 
6 -633.4274 113. 8831 -5.5621 44.2680 0.0000 
0.0000 0.0000 
Degrees of Freedom= 1 
Confidence in First Term= 99.0%+ 
Confidence In Last Term= 90.0%+ 
THERMODYNAMIC CURVE FITTING: 
n 0 STD. t logc'/,1i.1> DIF. 
n EHROH CAtC. 
0 0,0300 0.0033 9.4379 
1 -0.0680 0.0135 -5.0182 
2 0.0257 0.0125 2.0575 
Degrees of Freedom= 2 
Integral at x=l: 0.0054 
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Ethylene Chloride/Benzene T = 45°C 
··l 
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0 .2 .a 1.0 
System: Ethylene Chloride/Benzene 
0 
T= 70 C. 
Reference: SI eg,Crutzen, Yost( 1951 >:Phys I co-Chem I ca I 1COnstants 
of BI nary Systems, T.J,nnerman 
log( 'ii(,> 
488.80 1.0000 1.0000 
499.90 0.8450 0.8250 
509.30 0.7030 0.6770 
518.40 0.5570 0.5270 
527.60 0.4060 0.3790 
538.00 0.2230 0.2070 







































Degrees of Freedom= 2 
Confidence·in First Term= 99.5%+ 
.confidence In Last Terrp= 90.0%+ 














THERMODYNAMIC CONSISTENCY CURVE FITTING: 
n a STD. t I og ( (I {.1 ) DI F • 
ri ERROR CAgC. 
0 0.0477 0.0144 3.3116 
1 -0.2605 0.0990 -2.6324 
2 0.4869 0.2016 2.4153 
3 -0.3094 0.1253 -2.4697 
Degrees of Freedom= t 
Integral at x=l: 0.0024 
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THERMODYNAMIC CONSISTENCY TEST DATA 
System: lsopropyl Alcohol/Benzene 
Reference: Jaques,J.Chem.Ed. 42,12,651(1965) 
0 p2=136.05 
0 p1=223.66 
P12 x21 x2v Yi ~ log<~/ '1 > 
252.50 0.0472 o. 1467 5.7683 1.0111 0.7563 
264. 13 0.0980 0.2066 4.0928 1.0388 0.5955 
272.06 0.2047 0.2663 2.6015 1.1222 0.3652 
273.40 0.2960 0.2953 2.0048 1.2236 0.2144 
272.22 0.3862 0.3211 1.6636 1.3462 0.0919 
269.49 0.4753 0.3463 1.4432 1.5011 -0.0171 
264.92 0.5504 0.3692 1. 3062 1.6618 -0.1046 
259.35 0.6198 0.3951 1.2152 1.8449--0.1813 
247.70 0.7096 0.4378 1. 1233 2.1440 -0.2807 
227. 14 0.8073 0.5107 1.0562 2.5787 -0.3877 
189.28 0.9120 0.6658 1.0157 3.2140 -0.5003 
159.80 0.9655 0.8252 1.0039 3.6200 -0.5570 
THERMODYNAMIC CONSISTENCY CURVE FITTING: 



















Degrees of Freedom= 8 
Integral at x=l: 0.0066 
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VCONVERT[0] V 
V CONVERT 
'INPUT MOLE FRACTION SOLUTE IN LIQUID' 
CSUL+O 
'INPUT MOLE FRACTION SOLUTE IN VAPOR' 
CSUV+O 





































PT CSUL csuv CSVL 
I I 






'INPUT PRESSURE PURE SOLUTE' 
POSU+O 
'INPUT PRESSURE PURE SOLVENT' 
POSV+O 
GSU+ ( ( CSUVxPT)f CSUL) tPOSU 
GSV+ ( (CS VVxPT}.;. CS VL) tPOSV 
LOG+(e(GSUtGSV))t2.303 
ZZ-+·Gilll ANLJ GilV AND LOG 
I I 
GSU GSV LOG(GSU/GSV)' 
I I 
10 4 10 4 10 4 DPT ZZ 
' ' 
csvv PPSU PPSV' 
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'INPUT MOLE FRACTION OP SOLUTE IN LIQUID, X' 
X+O 
'INPUT PARTIAL PRESSURE OF SOLUTE, Y' 
Y+O 








-+( KOUNTEHsM) I CYCLE1 
MATX+~((M,(pX))pX2) -I 
CINV'+.rllV((~MATX)+.x(MATX)) lX 1'Y) rxix)-'I X/y -">~::A 
MATB+(((CINV)+.x(~MATX))+.x(MATY)) ~ 
S2+(( ( ~MAT.Y)+. x(MATY) )-{ (( i!ilMATB) +. x( ~MATX) l+. xMATY)) f ( ( pX }-N) 











.\' :1 < ,\ , I • .\' II 
I\ Oil N '/' !·.' 1,· • A' Oil N'I' /'.'Ii' t 1 




Z+~3 AND MATB AND(VARB*0.5) AND TB 
I TERM COEFF. 
I I 
15 4 15 4 15 4 15 4 DFT Z 
I I 








CYCLE4 :YCC+(MATB[KOUNTER] )x(X*KOUNTER) 
YC+YC,YCC 
KOUNTER+KOUNTER+1+ 
T VALUE I 
[ 50 1 





















'Lt:NGTH IN INCHES TIMES 10' 
LV+f] 
'WIDTH IN INCHF:S TIMES 10' 
Lll+rJ 
I I 
(LV,Lll) PLOT Y AND .YC VS X 
I I 
' ( o) OBSERVED 
I I 
If 
ZZ+X AND Y AND YC AND DF 
X Y Y CAI.C. 
I I 
10 4 10 4 10 4 10 4 DFT ZZ 
DIF. I 
)LOALJ Tll!WMOFIT 
SAVED 17.15.00 08/26/70 













































'INPUT MOLE FRACTION OF SOLUTE IN LIQUID, X' 
X+O 
'INPUT LOG GSU/GSV, Y' 
Y+O 








+(KOUNTER SM) I CYCLE1 
MATX+~(((M+1),(pX))pX2) 
CINV+INV( (~MATX)+. x (MATX)) 
MATB+( ( ( CTNV)+. x ( ~MATX)) +. x (MATY)) 























































[ 7 ?. J 
[731 
[ 7 ll l 
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TRRM cogFF. 
' ' 15 4+15 4 15 4 15 4 DFT Z 
' ' 
'DEGREES OF FREEDOM:';(pX)-(M+1) 
'INTEGRAL AT X=1: ';ITGL 















'LENnTil IN INCHE8 TIMES 10' 
LV+O 
'WIDTH IN INCHES TIMES 10' 
J,H+O 
' ' (-1,Ll!) PLOT .Y AND YC VS X 
' ' 
'(o) ORBF.RVED ( ~) FI'l.'TED' 
' ' 
' ' ii+Y AND Y AND YC AND DP 
l' CAJ,C. 
I I 
t11 '• to •1 111 •1 lo 11 /I/·"/' ;.:;: 
fJ.TF.' 
T VALUE' 
:! !lli'H.Y f' f'I' 
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